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A  1940  addition.     This  signboard,  12'0"  hy  5*0"^ 
is  mountod  on  a  lava  rock  structure  18' 6"  long*^12»0" 
high  and  4»0"  mdc  at  the  base,  and  is  located  on  U. 
S.  Highway  91  at  the  intersection  of  the  Sheep  Station 
road,    A  similar  signboard  is  on  the  opposite  sidco 
The  structure  is  placed  at  ri^ht  angle  to  the  high- 
way and  can  easily  be  read  from  passing  vehicles. 


DIRECTORS  OF  STAIE  AGRICULTURAL  EXPERIlSfTT  STATIONS 
OF  THE  UIELVE.  I'TESTERii  ST.1TES  THAT  ARE  COLLABCRilTING 
WITH  TEE  WE3TERM  SHEEP  BREEDING  LA.BOHATORY 


ARIZONA: 

CALIFORNIA: 

COLCRAD: 

IDAHO: 

MONTANA: 

NEVADA: 


NEIY  I'2;XIC0: 

OREGON: 
TEXaVS: 

UT/Ji: 

W^iSEINGTON: 
TVYOMING: 


P,  F,  Burgess,  University  of  Arizona,  Tucson, 

C,  B,  Hutchison,  University  of  California,  Berkeley, 

J,  Henney,  Colorado  State  Agricultural  College,  Fort 
Collins f 

E,  J,  Iddings,  University  of  Idaho,  Moscow, 

Clyde  IIcKee,  Montana  State  College,  Bozeman. 

S,  3,  Doten,  University  of  Nevada,  Reno, 

Fabian  C^arcia,  Nev/  i.fexico  State  College  of  Agriculture, 
State  College. 

W,  A*  Schoenfeld,  Oregon  State  College,  Corvallis^ 

B,  Conner,  Agricultural  and  Mechanical  College  of  Texas, 
College  Station, 

A,  H.  Walker,  Utah  State  Agricultural  College,  Logan, 

E,  C.  Johnson,  Washington  State  College,  Pullman. 

J.  A,  Hill,  University  of  Vfyoming,  Laramie, 


COLL.\BOILlTORS  OF  TPIE  ?/ESTEKm  SliEEP  BJ?EEDINCt  L.'.BOR.iTORY 


ARIZOI^'i.:  Ernest  B,  Stanley,  Read,  Department  of  Animal  Husbandry, 

College  of  Agriculture,  University;  of  Arizona,  Tucson* 

CALIFORNIA:     *James  F.  Wilson,  Division  of  i\ninal  Industry,  College  of 

Agriculture,  University  of  California,  Davis* 

COLOPJiDO:        *Herbert  B,  Osland,  Head,  Department  of  Animal  Industry, 

Colorado  State  College  of  Agriculture  and  Isiechanics  Arts, 
Fort  Collins, 

IDilHO:  *C-.  W,  Hickman,  Head,  Department  of  minimal  Husbandry,  Col- 

lege of  Agriculture,  University  of  Ida.ho,  Moscow, 

MONTAiLl:  Richard  T,  Clark,  Head,  Department  of  minimal  Husbandry, 

Montana  State  College,  Bozem.an. 

NEVi'iDA:  Charles  E,  Fleming,  Department  of  Range  Management,  College 

of  Agriculture,  Universit;/  of  Nevada,  Reno, 

JIEvT  MEXICO:      Philip  E,  Heale,  Department  of  Animal  Husbandry,  New  Mexico 

College  of  Agriculture  and  iriechanics  Arts,  State  College, 

OREGON:  Ray  G.  Jolinson,  Department  of  Animal  Husbandry,  Oregon  State 

Agricultural  *^ollege,  Corvallis. 

TEXiiS:  Bruce  L,  Warv/ick,  Department  of  minimal  Industry,  Texas  Agri- 

cultural and  Mecho.nical  College,  College  Station, 

UTiVH:  Ralph  W,  Phillips,  Head,  Department  of  minimal  Husbandry, 

Utah  State  Agricultural  College,  Logan, 

WilSFINGTCN:  **Hov.'ard  Eackedom,  Head,  Department  of  Mimal  Husbandry,  State 

College  of  Washington,  Pullman^ 

WYOMING:  Fred  S,  Hultz,  Head,  Department  of  minimal  Production,  Col- 

lege of  Agriculture,  University  of  Wyoming,  Laramie, 

(*)  Messrs,  Robert  F,  Miller  and  Ivan  Watson,  and  Dr.  Daniel 
E.  Brady  substituted  for  Messrs,  Ytfilson,  Osland  and 
Hickman,  respectively,  at  the  1940  Collaborators* 
meeting. 


(**)  Deceased, 
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ROSTER  OF  FEBSClvML 

U,  S.  SHEEP  EXFSRIMEIIT  STATIOIT  and  ^STESN  SHEEP  BREEDIIT5  LABOOA-TORY, 

Dubois,  Idaho,  as  of  June  30^  1941 

Date  entered 
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student  Employment 


The  following  students  have  been  employed  as  indicated  from  col- 
laborating states: 


Name 

George  C.  Hughes 
Glenn  J.  Spaulding 
Gerald  L«  Crow 
Thomas  D,  Watkins ,  Jr. 
George  M.  Sidv.^ell 
William  L,  York 
Raleigh  Patterson 
C.  LeRoy  Rainville 
Sylvester  E.  West 


Colle£e_ 

Montana  State  ^o liege 
Vtf'ashington  State  College 
Colorado  State  College 


University  of  California 


Utah  State  College 
University  of  Idaho 
Texas  A  &  M  College 
University  of  .'irizona 
University  of  Wyoming 


Time  employed 
6-13  to  9-12-38 

6-12-39  to  9-14-40 

6-  5  to  9-  4-39 
5-28  to  8-27-40 
5-28-40  to  8-27-41 

9-25-40  to  6-30-41 

5-  19  to  8-18-41 

6-  16  to  9-15-41 
6-  2  to  9-  1-41 
6-13  to  9-12-41 


Physical  Plant 

Land  t 

The  U.  S,  Sheep  Experiment  Station  and  Western  Sheep  Breeding  Lab- 
oratory now  have  available  for  grazing  use  the  following  parcels  of  land: 

Acres 

At  headquarters  near  Dubois,  Idaho  (spring-fall  range)  27,280 
SiAinmer  range,  40  miles  from  headquarters  in  Montana  16,650 
Modoc  ranch  (Baugh,  Hansen,  Boatman)  2,272 
Total  46,202 

The  Station  also  has  a  suminer  grazing  permit  for  approximately  1000 
sheep  (drys)  on  the  Targhee  National  Forest,  and  a  winter  range  permit 
for  approximately  2000  sheep  on  the  Salmon  National  Forest.    Winter  graz- 
ing terminates  about  the  middle  of  January, 
Buildings : 

The  following  buildings  are  novr  available  for  use  as  facilities 
for  carrying  on  the  work  at  the  Station: 

Laboratory  -  6  offices,  1  reading  room,  5  laboratories,  dimensions 
36*0"  X  64»0", 

Laboratory  barn  -  central  portion  40^0"  x  26*0"  and  one  wins  at 
either  side  40 'O"  x  26 »0". 

Tv-ro  pumphouses  -  (l)  housing  small  pump  and  repair  shop  for  farm 
equipment,  etc.,  dimensions  36*0"  x  18*0";  (2)  combination  pumphousc  (for 
large  pump)  and  three  car  garage,  dimensions  45*0"  x  24*0". 

Sheep  sheds  -  consisting  of  sheep  bam,  lambing  shod,  cow  stable, 
granary,  paddocks,  dipping  vat,  corrals  and  shearing  shed,  dimensions 
230'0"  X  526*0"  and  100*0"  x  18»0". 

Ilorse  barn  -  combination  horse  barn  (S8*0"  x  74*0")  and  machine 
shed  (38*0"  x  36*0"). 

Tvyo__reseryoirs  for  water  storage  -  one  20,000  gallon  capacity  and 
the  other  100,000  gallon  capacity. 


Three  garage s_  (in  addition  to  pumphouse*- garage)  -  consisting  of 
one  two-car,  ono  fo\ir-car  and  one  ten-car  garage. 

One  combination  d'wclling  .and  mess  hall  -  consists  of  one  five-room 
apartment  and  mess  hall,  dimensions  ICO^O"  x  30'0", 

Sovcn  d)yol lings  -  one  tvro  story  frame,  si::,  one  story  frame* 

Two  pmps  -  one  delivering  850  gallons  of  mter  per  hour  and  ono 
delivering  5600  gallons  of  water  per  hour,  both  pumps  puinping  vratcr  from 
a  distance  of  about  690  foot  belovr  the  surface. 

One  laborer's  cottage  -  that  accommodates  five  laborers. 

Fences  -  approximately  60  miles  of  fences. 

Improvements  and  Additions  in  1S41 

Approximately  500  feet  of  sidov^alk  was  com-plcted. 
Additional  fire  hose  and  a  hose  reel  vicrc  purchased  and  a  shed  for 
housing  one  unit  of  fire  fighting  equipment  vras  constructed,    A  large  fire 
siren  with  a  range  of  two  and  one-half  ro.iles  was  also  purchased  and  in- 
stalled,, 

Ono  flume  type  trough  ms  purchased  for  permanent  installation  on 
the  Modoc  area,  one  for  the  northeast  corner  of  Station  headquarters  and 
tvro  for  the  Ode  11  Creek  range  on  Sheep  ilountain. 

Landscaping  7:as  virtually  completed  on  buildings  18  B  D  and  20  B  D. 
In  addition  five  new  lawns  were  seeded  and  plans  completed  for  the  land- 
scaping of  building  24  B  D, 

A  new  sign  was  orectod  at  the  intersection  of  the  Station  entrance 
road  with  U,  S.  Highv/ajr  No,  91,. 

l,fo.tcrials  for  street  lights  wore  purchased  and  installod. 


^  .i,-k,>. 


Materials  ^^Yore  purchased  for  the  construction  of  a  nev;  dipping  vat 
at  the  northeast  corner  of  Station  headquarters. 

Approximately  85%  of  the  mtcrials  •^^rcrc  purchased  for  the  construc- 
tion of  t\'/o  new  cottages  and  a  ncv;  4-inch  water  line  to  serve  these  and 
other  tentatively  planned  dwellings  ms  installed.    Construction  of  those 
■tm  nev/  buildings  vas  started  on  Juno  16 • 

Anticipated  Inprovencnts  and  Additions  1S4 1-4-2 

TvTO  cottages,  28*0"x30*0"  each.     Construction  wis  started  on  these 
on  June  16. 

Approximately  300* O"  of  sidewalks. 

Dipping  vat  on  spring  range  area  to  replace  present  vat  v^iich  is 
in  bad  state  of  repair.     This  vdll  facilitate  the  dipping  of  sheep  with- 
out having  to  trail  to  headquarters  where  present  vat  is  located. 

Road  improvement  at  headquarters  and  on  the  range. 

Putting  down  additional  lawn  space  and  landscaping. 

Improving  old  fences  and  building  15  miles  of  nev/  fences. 

Installation  of  galvanized  vra-tcr  troughs  on  high  sinnner  range  to 
facilitate  the  use  of  sprir^gs  for  supplying  adequate  water  and  to  elimi- 
nate tho  present  need  for  trailing  to  water  in  some  areas  of  the  summer 
range  • 

It  is  probable  that  a  suitable  hn.y  storage  house  can  be  profitably 
constructed  by  use  of  CCC  labor. 

It  Liay  become  possible  to  get  under  vra.y  vath  the  construction  of 
a  service  center  late  in  1942  or  in  1943.    Details  for  this  construction 
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are  not  complGte.    Kowcver,  the  building  will,  it  is  planned,  supply  bad- 
ly needed  space  for  group  neetings  that  ai'c  rapidly  outgrov/ing  the  library- 
space  in  the  laboratorj''  building,  and  provide  adequate  accoinrr.odations  for 
a  presentable  eating  space  for  the  increasing  number  of  visitors,  and  the 
unmarried  personnel  c±  the  Station,  and  to  provide  dormitory  space  for  Lab- 
oratory and  Station  visitors. 

Laboratory  Equipment  Purchases  in  1941: 

The  follo'.Ting  major  laboratory  equipment  v.'as  purchased  during  the 
year:     Photographic  equipment  (print  mshor,  clock,  develo-o-tank,  twin 
light  stands  with  reflectors),  haemacytoneter,  fluorescent  lamp,  fan,  hy- 
gro thermograph,  laborator^^  scale,  microscope  slide  filing  cabinet,  adding 
machine,  calculator,  9  Navajo  rugs  and  some  additional  office  furniture. 


A  Grardon  Corner  Showing  ^hroe  Year  Development 
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Objective  of  the  Western  Sheep  Breeding  Laboratory?- 


The  objective  of  this  Laboratory;  is  the  improvement  of  range  sheep 
that  excel  present  sheep  in  adaptability,  yield  and  quality  of  v^ool,  and 
in  lamb  production. 

In  the  pursuit  of  this  objective,  all  of  the  sheep  at  this  Labor** 
atory  are  produced  under  range  conditions,  so  the  progress  that  is  made 
is  directly  applicable  to  range  practice*    Moreover,  the  breeding  program 
is  so  organized  that  any  progress  is  substantially  fundamental  progress 
in  germ  plasm  reorganization,  hence  is  of  a  permanent  nature. 

Inbreeding  is  used  in  order  to  concentrate  during  the  least  pos- 
sible timethe  desirable  characters  such  as  the  most  acceptable  m^arket 
form  of  lambs,  and  the  production  of  an  increased  quantity  as  well  as 
quality  in  •wool*    The  cliaracteri sties  in  sheep  that  are  of  greatest  value 
in  range  production  are  gi\'en  the  most  emphasis  in  the  breeding  program. 
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Rg search  Line  Projects 
of  the 

"Western  Sheep  Breeding  Laboratory 

The  follov/ing  research  line  projects  ai^  in  effect  at  the  ^'"'estem 
Sheep  Breeding  Laboratory: 

1,  -    Development  of  syste^Tis  of  breeding  for  locating  strains  of  Ram 
bouillet  sheep  v/hich  may  possess  combinations  of  genes  that  will  improve 
strains  with  which  they  may  be  crossed.    This  research  line  project  in- 
cludes: 

(a)  The  development  of  closely  inbred  strains  by  such  matings 
as  sire  and  daughter,-  and  brother  and  sister, 

(b)  The  development  of  moderately  inbred  strains  by  resorting 
to  half-brother  and  half-sister  matings, 

(c)  The  development  of  strains  by  selection,  based  on  the  selec 
tion  of  proved  sires  v.^ith  subsequent  line  breeding  to  these  sires. 

(d)  The  development  of  inbred  linos  vrith  special  reference  to 
very  important  characters  that  are  of  economic  importance  to  range 
sheep  such  as    mutton  fonn,  length  of  staple  in  fleeces  of  vrool, 
and  faces  that  are  free  from  excess  vraol  covering  or  v/ool  blindnes 

2,  Dotermination  of  the  inheritance  of  various  undesirable  charao 
teristics  of  Rambouillot  sheep  such  as  defective  jaws,  abnormalities  in 
the  groiTbh  of  -wool,  hairiness  in  fleeces  of  wool  and  oxcossive  skin  folds 
or  wrinkles, 

3,  Studies  in  the  physiology  of  reproduction  of  Rambouillet  sheep 
as  they  may  contribute  to  the  program  of  the  Western  Sheep  Breeding  Labor 
atory,  including 

(a)  Sexual  maturit^.^  of  Rambouillot  ram  lambs 

(b)  Quality  of  semen  in  its  relation  to  fertility 


I 

(c)  Factors  affecting  fertility  of  ewes, 

4.  Studies  in  the  jhysiolos/"  of  wool  production  of  Rambouillet 
sheep  with  reference  to  fiber  unifonr.ity  within  and  between  various  regions 
of  the  fleece  in  relation  to  the  total  uniformity  of  the  fleece. 

5.  Determination  of  tho  relation  betrrcen  the  fleocc  characteris- 
tics of  Yj'^anling  and  yearling  range  Raiiibouillct  sheep  for  the  purpose  of 
evaluating  animals  at  the  earliest  possible  age.    This  research  line  pro- 
ject is  integrated  vrith  tho  project  BAI-b-2-6,  "Investigations  of  *vtoo1 
and  other  animal  fibers",  with  special  relation  to  the  research  line  pro- 
ject number  3  thereunder # 

6.  iinalysis  of  records  of  the  characteristics  of  sheep  and  wool 
to  dotormine  the  usefulness  of  such  records  in  the  program  of  the  Western 
Sheep  Brooding  Laboratory.    This  research  lino  project  is  integrated  with 
similar  analytical  work  of  the  project  BiiI-b-2-1,  "Sheep  breeding  inves- 
tigations" and  particularly  with  the  research  lino  project  number  11  there- 
\mder . 


Diroctor's  house  in  July  1938 


Director's  houso  in  July  1941 


This  and  other  pictures  that  have  a  bearing  on  landscaping  shoY.^ 


the  progress  that  has  been  nade 


in  tliree  years. 


Research  Line  Projects 
of  the 

U,  S.  Sheep  Experiment  Station 

The  follov;ing  research  line  projects  are  in  effect  at  the  U.  S. 
Sheep  Experiment  Station: 
BAI-b'-S-'l,  Sheep  Bree d ing  Investigations: 

1.  Selective  mating  and  linebreeding  of  Columbia,   Corriedale  and 
Targhee  sheep  for  the  development  of  strains  of  sheep  for  range  production. 
(In  the  fall  of  1940,  10  Columbia,  5  Corriedale  and  8  Targhee  lines  vrere 
organized. ) 

2.  Studies  in  the  physiology  of  reproduction  as  that  may  be  help- 
ful in  an  analysis  of  fertility  and  the  associated  reproductive  processes 
in  ewes,  and  in  the  fertility  of  rams.  This  involves  studies  in  physiol- 
ogy and  also  environment  as  that  may  influence  reproduction, 

3.  Analysis  of  records  of  trie  characters  of  sheep  and  wool  to  de- 
termine their  value  in  the  stxeep  breeding  program.  This  involves  an  ana- 
lysis of  records  that  have  accumulated  at  the  U.  S.  Sheep  Experiment  Sta- 
tion and  Western  Sheep  Breeding  Laboratory  since  they  wore  established, 

4.  The  crossbreeding  of  f  inewool  range  ewes  to  ram.s  of  the  Colum- 
bia and  Targhee  breeds  for  the  purpose  of  studying  their  efficiency  in 
grading  up  finowool  flocks  to  the  respective  types  of  these  tvjo  breeds. 
This  is  done  through  the  cooperation  of  collaborating  stations. 

BAI-b-2-3«  Sheep  Management  Investigations : 

1.    Studies  of  methods  of  grazing  m.anagement  that  will  pennit  the 
fullest  use  of  spring-fall  range  in  the  Intermountain  region  and  to  ob- 
tain the  highest  possible  forage  production.     These  studios  are  made  in 
cooperation  with  the  Forest  Service. 


BAI-b-'2^6.  Investigation  of  Wool; 

1.  Studios  of  tho  influonco  of  breeding  and  environment  on  the 
growth  and  quality  of  tjdoI,  (Some  work  in  scouring  studies  is  done  in 
cooperation  with  the  Agricultural  Iv^arketing  Service* 
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Summary  of  Ey7ss  in  Breeding"';  Fens  -  Special  Research  irro^iect 

19  •.0'-<L-^  Breeding  Season 


Pen 
Ko, 

Ram 
No. 

Ho.  of 

evre  s 

Type 
score 

Yearling 
body  vrb. 
(ibsO 

Ad  j , 

fl.  7^t. 

(lbs.) 

Adj«  fl. 
length 
(eras ) 

Inbreeding 
coefficient 
Da.T.s  Offsrr 

18 

3340R 

11 

2.21  ' 

87.64 

9,35 

5,.  65 

19.41 

31.17 

18- 

43  ff;^ 

31 

2e63 

60.06 

8o57 

5.09 

15.10 

0 

19 

3670R 

24 

2c24 

86.88 

10,00 

5 , 67 

14.82 

18,93 

20 

142R/T 

24 

2c42 

86c  92 

O  QQ 

6.08 

4.58 

12,54 

21a 

142BY 

13 

2.46 

84.31 

10c68 

6.94 

5.62 

3,.  65 

21b 

2219VY 

15 

2.40 

86o87 

9,88 

7,01 

0e41 

9,86 

22 

2636R 

29 

2,62 

86cl7 

9,92 

5,62 

3.42 

15e32 

22 

3382R 

24 

2.29 

83.75 

9,04 

5  c  "^5 

5,07 

18,09 

24 

3835R 

26 

2.36 

86.54 

10,37 

5,82 

15  , 10 

25a 

2592Yf 

16 

2e71 

85.44 

9.49 

5.78 

0 

4.69 

25b 

2808\Y 

14 

2.50 

88.93 

9.62 

5.64 

0 

5.36 

26 

K253 

25 

2.47 

88e20 

9,50 

5.63 

0 

6.00 

27 

3167R 

24 

2.28 

93.08 

9.79 

6-01 

0  c  ±0 

21.07 

28 

7174E 

23 

2.46 

89,74 

9,25 

5  0  6o 

0 

16.30 

29 

466WP 

26 

2 , 53 

84.96 

9.70 

5  73 

0 

0 

30 

3705R 

24 

2.51 

83.29 

.o  en 

6.70 

0  *  1  o 

15.85 

31 

3428R 

15 

1,93 

88,.86 

3.68 

5 . 94 

4,16 

12.62 

31- 

2251W 

15 

2.16 

88.40 

9.03 

5,59 

3,60 

So  67 

32 

4RW 

24 

2.32 

86,33 

10,48 

5.82 

4,10 

13,47 

33 

30R1^7 

23 

2.57 

85.83 

10.01 

5.71 

2,09 

5.51 

34 

250Ry7 

17 

2.59 

83.00 

8.73 

5  o  98 

9.55 

15.97 

35 

6492 

23 

2. 48 

88.61 

8,32 

5.34 

0 

16.30 

36 

24 

2.57 

85.65 

8.77 

5.35 

0 

4.69 

37 

3773R 

28 

2.40 

85,68 

9.79 

6,13 

C.69 

11.28 

38 

S793R 

29 

2.70 

87.14 

9,28 

5.48 

0,26 

1.73 

39 

2685 

24 

2.56 

84.08 

8.74 

5.57 

0 

6 . 53 

40 

2498W 

23 

9  C.p 

t~>  .  O  Cj 

90.00 

9.93 

5.51 

0 

0 

41 

5944 

24 

2,54 

84.71 

9.57 

5.63 

0 

8  33 

42a 

2222W 

12 

2,75 

91c83 

9  >  3  3 

5.15 

0 

t  -1  a- 

42b 

135l¥P 

11 

2,70 

88.91 

9.  25 

5o03 

0 

0 

43 

1227 

JL  w  / 

%y  s  J-t: 

0 

5.00 

44 

3843R 

23 

2.67 

84,09 

9.14 

5,17 

0 

0.89 

45 

438^^rP 

24 

2.68 

89.04 

10.02 

5,17 

0 

0 

46 

9384 

23 

2.58 

88,83 

9.63 

5.28 

0.07 

0,69 

47 

22191^^ 

19 

2.60 

88,00 

9.26 

5.22 

0.67 

0.19 

48 

2562\Y 

22 

2.59 

86.00 

9.83 

5.42 

0 

0 

49 

22141^^ 

23 

2.57 

94.78 

10,46 

5.33 

0 

3.26 

50 

2560W 

23 

2.42 

54.87 

9,12 

5.62 

0 

51 

3774R 

27 

2.54 

90.33 

10.30 

5.51 

0,29 

1.17 

TOTAL 

850 

2.49 

66a90 

O  qp 

5  •  62 

2.70 

8,02 

General  Sumina.ry  of  Research  Program 
(See  details  in  su.bsoquont  pages) 

Progress  in  Inbred  Lines: 

In  1941  lambs  were  born  from  IOC  pen  matings,    Fift:;-  nine  of  these 
were  inbred  or  potential  inbred  lines,  36  of  v'hich  were  Rambouillets ,  10 
Col\:imbias,  8  Targhees  and  5  Corriedale  lines.     The  la^nbs  from  two  lines 
had  an  average  coefficient  of  inbreeding  of  over  25  percent,  in  19  lines 
betv/een  12.5  and  25  percent  and  19  lines  were  betvreen  6,25  and  12.5  per- 
cent. 

In  the  59  inbred  lines  about  13  percent  of  the  ewes  were  mated  to 
their  sires,  24  percent  to  their  half  brothers  and  31  percent  to  less 
closely  related  rams.    About  31  percent  of  the  owes  viere  mated  to  unre- 
lated rams. 

Rambouillot  lines  21,  30,  32,  34  and  36  arc  outstanding  in  clean 
v/eight  of  fleece.    Lines  21,  34,  38,  43  and  50  have  very  good  length  of 
staple.     There  appears  to  be  no  consistent  change  in  body  weight,  length 
of  staple  and  clean  weight  of  v.-ool  in  15  of  the  inbred  lines  as  inbreed- 
ing progresses. 

Nearly  half  of  the  lines  liad  higher  values  for  the  more  inbred  lines 
and  about  half  had  lower  values.     It  is  difficult  to  state  Y;hat  effect  di- 
vergence has  had  up  to  this  tme  as  original  differences  in  the  flock  se- 
lections may  account  for  some  of  the  difference  that  is  in  evidence. 

Pen  21  originally  selected  for  long  staple,  and  bred  for  that  char- 
acteristic since  the  beginning  in  1937,  is  considerably  ahead  of  the  aver- 
age of  all  pens  in  length  of  staple  and  clean  wool  yield.     In  staple  length 
the  1940  yearling  ewes  produced  2.67  inches  (adjusted  to  12  months)  against 
2.24  for  the  average  and  exceeded  the  average  of  all  pens  by  ,72  pounds 
of  clean  vrool,  but  only  .4  of  a  pound  on  the  in  grease  basis.     This  dif- 
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fcrence  botvraen  "in  groase"  and  clean  wool  production  clearly  shov/s  that 
wool  should  be  sold  on  its  merits • 

The  open  face  character  appears  to  be  highly  heritable  with  rams 
and  ewes  breeding  very  much  as  they  are  mth  respect  to  this  character. 
The  number  of  open  face  ewos  and  rams  is  increasing.    Over  a  period  of 
years  ovres  with  open  face  have  had  the  advantage  over  evrcs  with  vrool  blind 
faces  by  6  to  8»5  lbs#  of  lamb  iveight  at  weaning  time  per  year. 

Progeny  Tests : 

One  himdred  and  si^cby-sevon  progeny  tests  have  been  studied  to 
date.    Seventy-seven  were  based  on  dauThter-dam  comparisons,  by  sires,  on 
yoarling  offspring  and  ninety  wero  based  on  weanling  offspring  by  sires 
and  from  comparable  groups  of  eviQs, 

Tvrenty*twro  rams  were  found  to  be  outstanding  in  the  improvement  of 
their  offspring  for  body  weight,  mutton  type,  fleece  weight  and  length, 
open  face  and  freoncss  from  skin  folds.    Eighteen  rams  sired  offspring  in- 
ferior to  the  dams.    Progeny  testing  appears  to  be  a  sound  method  in  the 
selection  of  producing  rams, 

Ipbreeding;^  in^  i^.^  -L?.' 

In  the  fourth  generation  of  inbreeding  in  these  two  lines  the  birth 
weight  of  lambs  is  .7  lbs,  less  than  the  original  selection,  the  yearling 
body  weight  5.51  lbs.  loss,  and  the  coefficient  of  inbreeding  is  27.87  as 
against  1.41  percent  in  the  original  selection.    In  body  measurements 
there  was  enough  difference  in  the  progeny  from  different  sires  to  indi- 
cate that  body  measurements  can  be  influenced  by  sire  selection.     It  appears 
from  this  study  that  the  Laboratory  Rambouillets  will  endure  considerable 


inbreeding  before  their  coinmercial  value  is  disrupted  materially. 

Size  as  a  F ac t o r_ in  Production; 

Eight  himdred  and  thiiiiy-six  exies  of  the  Corriedale,  Columbia,  Rim- 
bouillet  and  Targhee  breeds  were  divided  by  breeds  into  three  weight  groups 
for  each  breed  and  representative  for  each  breed.    Based  on  yearling  weights, 
the  lifetime  averages  of  fleece  production  iro re  in  favor  of  the  evros  that 
were  the  heaviest  as  yearlings.     The  heaviest  yearling  owes  had  also  a 
heavier  lifetime  average  and  produced  more  pounds  of  lamb  per  ev/e  as  a 
lifetime  average • 

Mi Ikinf;  Ability  of  Range  Ewes: 


The  ewes  that  v;ero  rated  as  the  heaviest  milkers  appear  to  have  the 
heaviest  lambs  at  birth  and  also  at  weaning  time.     They  also  appeared  to 
have  a  higher  pcrcontago  of  lambs  at  weaning  time.    Rating  for  milk  pro- 
duction appears  to  have  some  value  in  selection* 

Semen  Tests; 

Semen  tests  were  made  on  128  ro>.ms.    One  hun.dred  and  two  of  these 
were  used.    Three  of  the  102  were  suspected  as  being  sterile  and  proved 
so  on  trial.     The  number  of  spematozoa  ejaculated  during  a  30-minute  period 
appears  to  bo  a  good  indicator  of  the  ram.*s  ability  to  sire  offspring* 
Failure  to  make  use  of  semen  tests  v/ould  probably  have  resulted  in  a  10 
percent  smaller  lamb  crop  under  our  conditions  v/hero  only  one  ram  is  placed 
vdth  each  group  of  owos, 

Lifet  ime  Wool  and  Other  Production  Factors : 


It  appears  in  high  wool  producin/?  flocks  that  ewes  are  not  safely 


culled  if  the  culling  is  based  upon  only  one  year's  fleece  productionk 
It  may  be  the  evrc's  off  year.     Lifetime  averages  for  oYrcs  producing  less 
than  9  pounds  as  yearlings  has  been  over  10  pounds. 

Phosphoms  Studies; 

It  appears  that  there  may  be  a  practical  advantage  in  fortifj'-ing 
rations  for  breeding  evres  follorring  a  year  "vvhen  the  grass  is  particularly 
dry  and  the  browse  relatively  inedible.    Moreover,  alfalfa  hay  may  prove 
lavT  enough  in  phosphorus  to  pi'oduce  a  deficiency  in  blood  phosphorus  in 
pregnant  ewes. 

Clean  Yield  Determinations  in  Wool; 

About  1200  Yiocl  samples  and  45  whole  fleeces  have  been  scoured  dur- 
ing the  1941  fiscal  year. 

It  appears  that  the  statem.cnt  can  be  made  that  there  is  a  larger 
variation  in  fleece  yield  on  the  clean  basis  than  in  the  grease  basis. 
This  vrould  tend  to  emphasize  the  importance  of  clean  fleece  studies,  in 
order  that  the  reliability  in  selection  m^ay  be  more  assured. 

Fiber  Quality  Studies: 

Six  thousand  one  hundred  and  ninety-four  ytqoI  samples  have  been 
cross-sectioned  o.nd  stvidied  for  fineness,  variability  and  medullation  dur- 
ing  the  year. 

In  order  to  expedite  these  studies  a  rapid  method  has  been  devel- 
oped for  determining  fineness  and  variability.    A  method  has  also  been  de- 
veloped for  determining  percentage  of  medullation. 

A  number  of  studies  arc  under  vrcy  as  described  in  subseoucnt  pa^-rcs 


with  a  view  of  dGtermining  the  most  oxcurato  and  practical  mothods  of 
appraisin.g  fleece  values • 

Inhc  rit  ancc  of  S kin _  Folds  t 

Consistent  progress  is  being  made  in  removing  folds  and  wrirJclos 
in  the  skin.    Seventy-'  percent  of  the  Targhee  vroanling  larabs  were  free  from 
neck  folds.    About  59  percent  of  the  Rambouillct  vrcanling  lambs  were  smooth 
or  had  only  a  few  small  neck  folds.    Only  1  percent  of  the  Columbia  and 
Corriodale  vfoanling  lai!±)s  shc-vved  moderate  neck  folds. 

Inheritance  of  Horns : 

Progress  is  clearly  evident  in  the  elimination  of  the  factor  for 
horns  in  Columbias  and  Targhee s.     One  percent  only  of  the  Columbia  1940 
ram  lambs  had  horns.    Twenty-six  percent  had  scurs  and  73  percent  were 
polled.    Only  5  percent  of  the  Targhee  rem  lambs  had  horns,  43  percent 
scurs  and  53  percent  v/ere  polled*     (See  subsequent  pages  for  change  from 
the  1939  ram  lambs,) 

Inheritance  of  Brofm  Color; 

Some  improvem.ent  appears  in  this  factor,    ^n  the  Corriedale,  Tar- 
ghee, Columbia  and  Rambouillct  breeds,  respectively,  in  1940  the  percen- 
tage with  color  was  30,  25,  14  and  10  as  com-pared  with  1939  v/hen  the  per- 
centages were  37,  25,  17  and  12, 

Occurrence  of  Abnormal  Lambs; 

While  only  a  few  deformed  lambs  are  born  the  abnormal  lambs  include 
for  the  most  part  lambs  vfith  black  color.     The  proportion  of  abnormal 
lambs  continues  higher  for  the  crossbred  breeds  than  for  the  Rambouillets • 


Length  of  Gestation  Periods; 

In  a  study  of  2500  gestation  periods  it  has  been  found  that  they 
vary  from  141  to  159  days  v/ith  Rambcuillets  averaging  151  and  Cclumbias 
the  lowest  of  all  breeds  v/ith  148  days.     It  appears  that  late  season  breed- 
ing shortens  the  gestation  period  and  that  advanced  age  tends  to  lengthen 
the  period.     Single  births  appeared  to  have  a  slightly  longer  (.6  day) 
gesto.tion  period  than  t'/mi  births.     Sex  did  not  appear  to  have  any  in- 
fluence on  length  of  gestation. 

Comparison  of  Cle an  Yield  for  Body  Sorts  m th  Entire  Fie ece ; 

For  experiroental  purposes  for  body  sorts  studies  it  is  necessary 
to  scour  only  one-half  of  the  fleece  as  the  sorts  were  in  close  agreement 
v/ith  the  other  half  of  the  fleece, 

Shr inkago  Studies  Involving  Fine  and  Coarse  Wool : 

In  all  cases,  involving  lots  of  fine  as  contrasted  vrith  coarse  v/ool 
for  Rairibouillets,  Corriedales,  Colum.bias  and  Targhees  the  fine  vrocl  yield- 
ed a  smaller  percentage  of  clean  vrool  than  the  coarser  vrool. 

Moisture  Tests  in  Wool; 

It  appears  that  the  moisture  content  of  vrool  is  higher  at  this  Sta- 
tion than  it  is  in  the  same  v«rool  when  tested  for  this  factor  in  the  Agri- 
cultural Ilarketing  Service  Laboratory,  Washington,    Further  comparisons  of 
this  are  being  made. 


Cooperative  Work  "vyith  the  Forest  '^•^^yice^: 

At  Dubois,  Idaho in  cooperation  with  the  Forest  .Service,  graz- 
ing studies  on  spring-fall  sagebru-sh  ranges  have  indicated  that  use  of 
rotation  management  during  the  spring  grazing  season  and  stocking  on  the 
basis  of  slightly  in  excess  of  one  riheep  month  per  surface  acre  on  good  ran.p:e 
one -half  sheep  month  to  be  secured  in  the  spring  and  one -ha  If  to  be  re- 
tained for  fall  use,  v/ill  permit  range  recovery  from  serious  droughts 
similar  to  that  occurring  in  19o4p     Range  roseeding,  using  crested  TJheat- 
grass,  of  abandoned  land  segmonts  of  tlie  sagebrush  typo  in  the  Upper  Snake 
River  plains  is  a  profitable  method  of  range  im.Drovem.ent , 
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Cottage  before  landsco.ping  in  July  1958 


The  same  cottage  in  July  1941 
shovdng  grov.'th  and  influonco 
of  Icindscaping  natcrials. 
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Report  of  Research  Projects  that  Are  Designed 
to  Contribute  to  the  !£ain  Objective  of  the  Laboratory 

Progress  in  Inbrod  Lines : 

Offspring  vrero  born  in  1941  from  a  total  of  59  inbred  or  potential 
inbred  lines.     Those  were  composed  of  36  Rambouillet,  10  Columbia,  8  Tar- 
ghee  and  5  Corriedale  lines.     Offspring  from  2  inbred  lines  had  average 
coefficients  of  inbreeding  of  over  25«00  percent,  19  lines  v;ero  between 
12.50  and  25.00  percent,  and  19  lines  vfero  bet^-veen  6.25  and  12.50  percent 
In  6  of  the  remaining  19  lines,  no  inbreeding  has  been  effected  to  date. 

In  the  59  inbred  linos  about  13  percent  of  the  ewes  were  mated  to 
their  sires,  24  percent  to  their  half  brothers,  and  31  percent  to  loss 
closely  related  rams.    About  31  percent  of  the  ewes  were  not  related  to 
the  rams  to  v/hich  they  v/ere  mated.    Many  of  these  wore  included  in  nev/ 
lines. 

Some  effect  of  divergence  is  apparent  in  a  few  of  the  Rambouillet 
linos,  although  this  my  bo  partly  duo  to  original  differences  in  flock 
selections  or  to  the  particular  rams  now  heading  these  lines,  Rambouil- 
let lines  21,  30,  32,  34  and  38  are  outstanding  in  c lean  we ight    of  fleec 
Linos  21,  34,  38,  45  and  50  have  particularly  good  length  of  staple. 
Linos  26,  28  and  36  are  highest  in  body  weight.     These  effects  may  indi- 
cate that  we  have  been  particularly  fortunate  in  the  selection  of  foim- 
dation  stock  in  these  lines,  although  some  of  the  above  linos  have  attain 
ed  an  appreciable  degree  of  inbreeding.    A  number  of  other  linos  shov/  con 
siderablc  promise  but  have  not  yet  attained  an  appreciable  degree  of  in- 
breeding. 

Studies  of  important  characters  such  as  body  wcigiht,  Icnrth  of 
staple,  and  clean  weight  of  fleece  in  15  of  the  more  inbred  lines  show  no 
consistent  change  vdth  increasing  degrees  of  inbreeding.    Nearly  half  of 
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the  lilies  had  hi^^her  values  for  the  more  inbred  animals  and  nearly  half 
had  lower  values  v/hilc  in  a  fev/  lines  there  was  little  difference,  i^ro 
definite  changes  nay  become  apparent  with  higher  degrees  of  inbreeding. 

Progeny  Tests  of  ^^nge  Sheep; 

Results  from  a  total  of  167  progeny  tests  have  been  completed  dur- 
ing the  year.     Of  those  77  were  based  on  daughter-dam  comparisons,  by  sires, 
on  data  taken  of  yearling  offspring,  and  9C  vrcre  based  on  observations  on 
weanling  offspring  by  sires  and  from  comparable  groups  of  ev/es.     In  evalu- 
ating results  of  progeny  tests  emphasis  has  been  placed  on  body  vrcight, 
mutton  type,  fleece  vreight,  length  of  staple,  face  covering,  and  skin  folds. 
Other  characters  have  been  observed  and  considered  but  have  been  given 
only  minor  emphasis. 

About  22  rams  were  found  to  bo  particularly  outstanding  in  the  im- 
provement of  their  offspring.     Only  one  cf  these,  hoT/evcr,  v/as  definitely 
superior  in  each  of  the  five  important  characters.    A  total  of  18  rams, 
vrhich  had  very  good  ytocI  and  body  score  records  of  their  cvm,  sired  off- 
spring v.-hich  T/ere  definitely  inferior  tr  their  dans.     Only  tv^o  of  these 
■^vere  inferior  in  each  of  the  five  inportant  characters. 

Over  three -fourths  cf  tho  62  raras  (more  than  one  ram  was  used  in 
some  lines)  used  in  inbred  lines  in  the  fall  of  1940  had  been  proven  by 
progen^r  test.  Pens  of  ewes  for  testing  rams  were  available  for  34  Ram.- 
bouillet  rams  and  6  Columbia  rams  in  the  fall  of  1940.  In  the  other  two 
breeds  rajus  are  tested  in  the  regular  lines  v/hen  the  perforaance  of  the 
ram  in  the  line  and  the  records  of  available  young  rams  warrant  a  change* 

In  general  the  performance  of  rams  as  measured  by  progeny  test  iras 
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consistent  with  the  ram's  own  records  for  the  particular  characters  con- 
sidered.    This  was  not  true  in  every  case,  however,  and  there  were  con- 
siderable differences  in  progeny  test  results  among  rams  with  very  similar 
fleece  and  body  records.     It  is  believed  that  progeny  testing  of  rams  is 
essential  to  insure  that  the  selection  of  rams  is  kept  on  a  sound  basis. 

Inbreeding  in  Rambouillets : 

Investigations  on  the  effects  of  inbreeding  in  Rambouillets  have 
been  largely  confined  to  pens  18  and  19  which  have  been  inbred  since  1929. 
Offspring  v/cre  born  this  year  in  the  second  to  fifth  generations  but  large- 
ly in  the  third  and  fourth.     Iliese  pens  are  considered  as  one  line  yet  as 
they  have  common  origin  and  have  not  boon  separated  long  enough  for  dif- 
ferences due  to  inbreeding  to  appear. 

There  appears  to  be  a  consistent  decline  in  all  quantitative  char- 
acters measured,  with  succeeding  generations  and  increasing  degrees  of 
inbreeding.    This  is  illustrated  in  the  following  table  for  body  weights 
and  measures  for  all  sheep  in  these  lines  which  have  reached  yearling  age: 


At  yearling  age 

after  shearing 

No. 

Inbreeding 

Birth 

Body 

Width 

Depth 

Ht.  at 

oration 

hd. 

coefficient 

weight 

weight 

of  chest 

at  heart 

withers 

(percent) 

(lbs. 7 

(lbs.) 

"(cm) 

(cm) 

"~Tcm) 

0 

73 

1.41 

9.20 

81.63 

1 

72 

4.38 

9.48 

93.18 

19.48 

29.66 

65.13 

2 

69 

17.60 

9.55 

88.86 

19.17 

29.54 

63.95 

3 

59 

22.30 

9.50 

85.12 

18.95 

28.98 

62.45 

4 

26 

27.87 

8.50 

76.12 

18.28 

28.03 

53.67 

This  decline  in  size  and  weight  v/ith  succeeding  generations  v/as  also  evi- 
dent v/ithin  the  offspring  of  individual  sires.     There  vrerc  definite  dif- 
ferences, however,  in  body  measurements  of  offspring  from  different  sires 
vrithin  a  given  generation  particularly  for  body  woiglit,  v/idth  of  chest 


and  height  at  the  i-dthers.     This  -would  indicate  that  although  some  doclinc 
in  size  and  weight  vrith  increasing  degrees  of  inbreeding  may  he  inovitable 
in  this  line,  it  is  probable  that  these  characters  can  be  influenced  to 
a  certain  extent  "by  the  selection  of  the  sire. 

Size  as  a  Factor  in  Pro duct ion; 

Studios  havo  been  made  of  the  selection  of  range  ewes  based  on  the 
body  -v/eight  taken  in  the  fall  as  yearlings.     This  is  the  time  at  vj-hich  the 
most  intensive  culling  of  owes  is  done.     On  the  basis  of  fall  yearling 
body  weight  303  Rimbouillet,  241  Corriedale,  209  Columbia  :md  83  Targhee 
evres  were  divided  into  3  groups  for  each  breed;  i.e.,  the  lightest  quar- 
ter, the  middle  one-half  and  the  heaviest  quarter.     The  dividing  weights 
for  the  lightest  quarter  and  the  heaviest  quarter  tjus  belov/  106  pounds 
and  above  118  pounds  for  tho  Rambouillots ,  belov/  101  pounds  and  above  115 
pounds  for  the  Corriedale,  below  115  pounds  and  above  130  pounds  for  the 
Columbia,  and  below  113  pounds  and  above  128  pounds  for  the  Targhee • 

Lifetime   (2-5  year)  averages  of  body  vrcights  vrere  consistent  with 
the  yearling  weights  indicating  the  reliability  of  selecting  on  yearling 
weights.     The  differences  boti/vcen  the  lightest  quarter  and  the  heaviest 
quarter  in  average  fall  yearling  vreight  was  22,  26,  27  and  30  pounds  as 
compared  Vv'-ith  differences  in  the  lifetime  average  of  16,  20,  19  and  18 
pounds  for  the  Rambouillets,  Targhecs,  Corriedales  and  Columbias,  respec- 
tively.    Thus  the  differences  due  to  selection  were  less  when  lifetirao 
averages  were  considered. 

The  groups  of  ewes  vjhich  were  heavier  as  yearlings  consistently 
v/eaned  more  average  pounds  of  lambs  per  owe  year  during  their  lifetimes. 
The  average  lifetime  lamb  production  per  ewe  year,  as  measured  by  pounds 


of  lambs  v/eaned>  for  the  highest  quarter,  middle  half,  and  heaviest  quar- 
ter of  evres  as  yearlings  ms  55,  60  and  69  pounds  for  Rambouillets ;  62,  68 
and  75  pounds  for  ^orriedales;  63,  77  and  78  pounds  for  Columbias;  and  71, 
81  and  87  pounds  for  Targhees,     (Weaning  7/eights  are  taken  vrtien  ram  lambs 
must  be  removed  from  ewes  at  about  130  days  of  age  ar^d  are  not  market 
v/eights,)    These  differences  indicate  the  importance  of  body  v/eight  as  a 
factor  in  the  selection  of  range  ev/es«. 

Although  there  vrere  definite  breed  differences  in  the  level  of  lamb 
production  there  was  little  variation  in  the  difference  between  the  lightest 
quarter  and  the  heaviest  quarter  of  evrcs  as  yearlings  in  lamb  production 
among  breeds.     These  differences  ranged  from  13  to  16  pounds  of  lambs 
7j-eaned  per  ewe  year.     In  other  words,  selection  on  yearling  body  vroight 
would  have  about  the  same  effectiveness  for  increased  lamb  production  in 
each  of  the  breeds  studied. 

Face  Covering  in  Range  She op; 

(See  paper  immediately  folloiving  this  report*) 

Inheritance  of  Skin  Folds  in  Rambouill cts ; 

Data  taken  from  vreanling  offspring  in  1940  indicate  that  continued 
progress  is  being  made  in  the  elimination  of  heavy  skin  folds.  Columbia 
and  ^orriedale  v/eanling  lambs  were  practically  entirely  free  from  folds 
with  only  one  percent  showing  moderate  neck  folds.    About  70  percent  of 
the  Tar  ghee  7/oanling  lambs  were  free  from  neck  folds*    About  59  percent 
of  the  Rambouillet  ivcanling  lambs  Y/ere  smooth  or  had  only  a  few  neck  folds. 
Selection  for  smoothness  or  absence  of  heavy  folds  is  being  continued. 
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InhoritancG  of  Horns  in  RcJigo  Shoop: 

Progress  in  this  project  consisted  of  the  collecting  of  data  on 
tho  prosoncc  of  horns,  scnrs,  horn  knobs>  or  the  polled  condition  on  all 
\voanling  lambs  in  tho  fall  of  1940.     Those  data  indicate  continued  suc- 
cess in  the  elimination  of  the  factor  for  horns  in  tho  Columbias  and  Tar- 
ghees.     One  percent  of  the  Columbia  raiii  lambs  had  horns,  26  percent  had 
scurs,  and  73  percent  were  polled  as  compared  vvith  8,  28  and  64  percent 
respectively  for  weanling  ram  lambs  in  1939,    LikcTfiso  with  the  Tar  ghee 
ram  lambs,  5  percent  had  horns,  43  percent  had  scurs,  and  52  percent  were 
polled  as  compared  vdth  9,  76,  and  15  percent,  respectively,  for  weanling 
ram  lambs  in  1939,     These  chan.ges  show  that  rapid  progress  is  being  made 
in  eliminating  the  horned  factor  from  these  breeds. 

Inheritance  of  BroYm  Color  in_ Range  She c £: 

Observations  of  the  presence  of  brovm  color  on  the  face  or  legs  at 

T 

lambing  and  v/eaning  time  have  been  continued.      n  general  the  percent  of 
v/eanling  lambs  with  broir/n  color  was  slightly?-  less  in  1940  than  in  1939, 
The  percentages  were  30,  25,  14  and  10  for  the  Corriedales,  Targhees,  Co- 
lumbias and  Eambouillots ,  respectively,  in  1940  as  compared  viith  37,  25, 
17  and  12,  respectively,  for  1939, 

Occurrence  of  Abno rma  1  Lamb s ; 

Tho  proportion  of  abnormal  larabs  born  in  1941  was  1,9  percent  which 
was  identical  with  tho  proportion  born  in  1940,    A  few  deformed  lambs  v;cre 
observed  but  the  majority  of  abnormalities  consisted  of  black  spots.  These 
occurred  more  often  on  tho  face  and  logs  than  in  other  portions  of  the  body. 
The  proportion  of  abnormal  lambs  vras  again  higher  for  tho  crossbred  lambs 
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than  for  Rarnbouillet  lambs. 

Milking;  .\billty  of  Range  Sheop; 

Comparisons  liavo  been  rnado  of  ratings  of  m.ilking  ability  of  range 
owes  at  lambing  timo  with  tho  resulting  lamb  production  for  gwgs  lambing 
in  1940.    EvTCS  were  divided  into  5  classes  according  to  their  estimated 
milking  ability  which  v/as  described  as  Yory  good,  good,  fairly  good,  fair 
and  poor.    Estimates  v.-ere  based  on  the  apparent  fullness  of  the  ewe's  ud- 
der and  of  the  amount  of  milk  tho  lamb  ms  apparently  getting.  Results 
have  been  summarized  on  604  of  the  ewes  observed  in  1940,    About  57  per- 
cent of  the  ovTQs  were  rated  as  very  good  or  good,  23  percent  as  fairly 
good„  16  percent  as  fair  and  4  percent  as  poor. 

Birth  v/cights  generally  docreased  as  tho  m.ilking  ability  of  the 
ewes  vras  rated  lower.    This  v/'as  probably  duo  to  a  considerable  extent  to 
the  milk  the  lamb  had  already  taken  v/hen  tho  v/eight  was  recorded.  Wean- 
ing weights  followed  the  same  trend  as  birth  yraights  but  vrcre  not  as  con- 
sistent.    These  comparisons  were  made  separately/  for  sin:5le  and  twin 
births • 

As  the  rating  of  milking  ability  improved  the  proportion  of  ewes 
v/ith  tv/ins  decreased.     The  percent  cf  lambs  wean.ed  cf  lambs  bom  vj-as  gen- 
erally higher  for  the  ewes  v/ith  better  ratings  on  milking  ability.  These 
ratings  appear  to  be  fairly  consistent  with  the  growth  and  survival  of 
the  lamb  and  would  appear  to  have  some  value  for  selection  purposes.  More 
extensive  data  are  being  summarized. 

Length  of  Gestation; 

Summaries  of  data  from  nearly  2500  gestation  periods  in  range  sheop 


are  nearly  ccnplete.     Those  periods  ranged  in  length  frcn  141  tc  15S  days, 
Eanbouillets  hr.d  the  longest  gestation  periods  T.^ith  an  average  cf  slight- 
ly over  151  days  and  the  Cclunbias  had  the  shortest  v;-ith  an  average  cf 
about  148  days.    There  Tr/as  little  difference  bctv/cen  the  Corriedalcs  and 
Targhces  with  an  average  of  about  149.5  days.     Preliminary  results  indi- 
cate considerable  annual  variation  in  the  lor^th  of  gestation  within  broods. 

It  appears  that  evfos  v^^ich  had  shorter  lengths  cf  gestation  had  been 
bred  later  than  ovres  which  had  longer  gestation  periods.     This  tended  to 
shorten  the  lanbing  season.     Rambouillet  ewes  having  an  average  length  cf 
gestation  cf  148  days  had  an  average  breeding  date  of  Dscer-ber  12,  and  an 
average  lanbing  date  of  llay  9  vvhile  th^  se  with  an  average  length  of  ges- 
tation of  154  days  had  an  average  breeding  date  cf  Deoenber  10  and  an  av- 
erage lambing  date  of  May  13.     This  trend  Vtus  quite  definite.     The  rams 
T/ere  viith.  all  cf  the  ewes  over  the  saine  period  of  tiiric. 

There  was  a  fairly  constant  though  slight  incroass  in  the  length 
cf  gestation  with  advancing  age.    Evres  which  v;s re  8  and  9  years  ::f  age  had 
an  average  gestation  period  of  nearly  2  days  longer  than  2  and  3  year  old 
evrcs.    Within  age  groups  the  gestation  period  resulting  in  a  single  birth 
was  longer  than  that  resulting  in  a  tr/rin  birth.     The  average  difference 
was  about  0.6  cf  a  day. 

There  appeared  to  be  no  differences  in  the  length  cf  gestation 
which  could  bo  attributed  to  the  sex  of  the  lanb  or  lainbs  born. 

There  v/as  a  definite  increase  in  the  birth  v:eight  vfith  increase 
in  the  length  of  gestation.     This  increase  was,  in  general,  consistent 
with  the  rate  cf  gain  to  be  expected  irmcdiately  after  birth.     The  rate 
of  survival  v/as  slightly  higher  iTith  longer  gestation  periods,    A  study 


is  under  vray,  using  this  data,  on  the  factors  affecting  "birth  weight  in 
range  Rombouillot  shoop, 

Ropro ductive  capacity  of  rams  as  indicated  by  seinon  tests; 

Somen  tests  were  made  on  128  rams  of  v;hich  102  were  used  in  breed- 
ing.   All  except  3  of  the  102  rams  sired  living  offspring.     These  3  rams 
were  suspected  of  being  sterile  but  were  used  for  a  short  time  because  of 
the  desirability  of  obtaining  offspring  from  them  if  possible •    Of  the  re- 
maining 99  rams,  96  sired  normal  lamb  crops  with  an  average  of  91  percent 
of  the  ewes  becoming  pregnant, 

A  total  of  24  rams  -vvere  judged  to  be  unfit  for  breeding  as  a  re- 
sult of  semen  tests.     In  addition  3  rams  i/Thich  gave  satisfactory  results 
from  sem.en  tests  proved  to  be  of  lov;  fertility,  although  55  percent  of  the 
evres  v^ith  -which  they  were  mated  became  pregnant.     One  of  these  rams  sired 
a  normal  l.am.b  crop  during  the  first  part  of  the  breeding  period  and  one 
other  ram  sired  a  normal  lamb  crop  during  the  latter  part  of  the  breeding 
period.     This  illustrates  a  difficult  problem  in  predicting  fertility,''  from 
somen  tests  as  it  is  impossible  to  predict  v/hat  changes  m.:xY  occur  during 
the  breeding  period.     Those  rams  received  no  grain  prior  to  the  test  nor 
during  breeding.    This  year  some  grain  vdll  be  fed  prior  to  breeding. 

A  to-bal  of  407  ejaculates  were  exam.ined  for  volume  of  semen,  motil- 
ity, concentration,  and  morphology/  of  spermatozoa.    Concentration,  motil- 
ity and  morphology  of  spermatozoa,  and  the  total  number  of  spermatozoa 
ejaculated  in  30  minutes  were  given  emphasis  in  predicting  fertility.  Rajns 
from  which  over  95  percent  of  the  owes  became  pregnant  produced  about  50 
percent  more  spematozca  in  a  30  minute  trial  tb-on  rams  from,  which  less 


than  85  percent  of  the  ov/es  be  cane  prosnant. 

It  is  ostiriated  that  if  scnen  tests  had  net  been  used  in  selecting 
rams  for  breeding  that  the  percent  of  cv;es  v/hich  became  pregnant  would 
have  been  reduced  by  at  least  10  percent. 

Collection^  of  Ram  Ser.en; 

Studies  •wore  mde  on  the  effect  of  variations  in  the  technique  of 
electrical  stimulation  of  ejacul?.tion  in  ram.s  on  the  quantity  and  quality 
of  senen  produced.    Over  300  collections  were  made  from  6  rams  over  a  tvTo 
month  period.    A  unifom  ni;imber  of  7  stimulations  were  used  for  eich  col- 
lection.   Constant  current  transformers  -^re  used  to  produce  currents  of 
from  10  to  150  millicjnperes .    Less  than  50  milliamperes  of  current  usual- 
ly produced  small  nianbers  of  spermatozoa  while  currents  of  over  110  milli- 
amperes often  resulted  in  the  contamination  of  the  semen  with  urine.  A 
current  of  90  milliamperes  appeared  to  produce  the  best  results. 

Slight  variations  in  the  position  of  the  lumbar  or  rectal  poles 
produced  no  definite  effect.    A  two  second  stimulation  follo-ved  by  an  8 
second  rest  period  appeared  to  result  in  the  ejaculation  of  more  spermato- 
zoa than  stimulation  periods  of  5  seconds  or  more. 

Semen  v;as  obtained  in  only  a  very  few  cases  v/hich  v/as  equal  to  nor- 
mal ejaculates  in  numbers  or  quality  of  spermatozoa.     Considerable  variation 
in  semen  produced  by  the  same  ram  vrith  the  same  method  were  found. 

Pr.-TluGtion  as"-  It  G oppj-. rc  s_  yritj >.  C_t he r^  .j^A^Pi^rS.  ?£:??J4^>JE  * 
Jb,ct£^r£:.  . 

A  study -.TT.G  rado  of  the  li*fctir.c  vrool  -md  l-rh  pr3ditcti>r;  -f  1.18 
^'"?vx"b"  scries  Roribouillot  otrosl    These  were  dividc'd  int-;? -t¥n:>  groups;- r-ariC- 


ly  those  that  sheared  a  lifetime  average  of  less  than  9  pounds  of  v/ool 

kiiovai  as  group  1,  and  those  that  sheared  an  average  of  nine  or  no  re  pounds 

as  a  lifetime  avora^^o  lzn.Q\m  as  group  2* 

No.  of    Birbh         of  Av.  birth  ■'A't.  Lifetime  av.  Av.  yrlf,  vrt. 

Group  these  ovvos  of _  the ir _  ljamb5_     fleocc  wt.  aftc r  shearing 

(ibs.T  Tlbs.l  "  """Tibs  J  TTbs,")' 

1  18  9.0  lOcOO  10.4  81 

2  100  9.5  11.00  11.2  93 

Total  fleeces  853.     Total  lambs  788. 
LifetiriC  avGra^-^e  per  ev/e  about  6.6  lambs 
and  about  7  flccoes, 

A  further  analysis  \vas  made  of  those  ewes  to  determine  v.-hat  the 

result  would  have  been  had  the  c¥vcs  been  culled  \vhich  in  any  year  produced 

less  than  9  lbs.  of  vrocl.     This  would  hax^e  removed  evres  v/hich  during  their 

lifetime  actually  produced  153  fleeces  with  a  yearly  o.vera;::c  wcir^ht  of 

10.4  pounds.     The  average  lifetime  average  for  all  other  ewes  was  11»2 

pounds.     It  is  vfell  to  have  more  than  one  year's  fleece  record  before 


Russivan  Olives,  Black  Birth,  and  Dc^gwcod  are 
attractive  and  useful  wind  shelters 


culling  for  7/00I  production.     It  appears  that  there  is  considerable  agree- 
ment in  lamb  and  v'ool  production,  and  size  of  oytg.     The  heavier  produc- 
ing QYTGS  ifOTQ  appreciably  larger  as  ye;irling3  than  the  lighter  producing 

QVTQ  s  • 

Influence  of^ Lamb  Production  onj^lecco  Weight: 
Method_  I  ; 

Columbia  o\io3  that  had  rcnaincd  in  the  flock  5  years  or  more  vjore 

arranged  in  3  groups : 

Group  (a)  ottos  Slaving  l/2  to  2-l/2  lambs  during  first  4  larab- 
ing  years 

Group  (b)  e-.Tcs  having  3  to  4-1/2  lambs  during  first  4  lainb- 
ing  years 

Group  (c)  017CS  having  5  to  7  Irjr.bs  during  first  4  lambing 
years 

Exo  l£nat_ion : 

171  lamb  -  ovros  giving  birth  to  1  lamb  but  not  weaning  it 
1      lamb  -  ov;es  giving  birth  to  1  lamb  and  vireaning  it 
1      lamb  -  e-vTos  glaring  birth  to  2  lambs  but  not  vcanin.:'  them. 
I-I/2  lambs  -  CT/os  giving  birtli  to  2  lambs  and  vreaning  1 

The  2-5  year  average  fleece  xveight  compared  to  the  adjusted 
yearling  fleece  weight. 

It  v/as  found  that  there  was  only  a  slight  advantage  in  the  2-5  year 
average  fleece  vrcight  of  group  (a)  over  groups  (b)  a^id  (c)  and  that  groups 
(b)  and  (c)  produced  practically  the  same  quantity  of  grease  t'coI.  How- 
ever the  adjusted  yearling  fleece  v;eights  indicated  that  group  (b)  pro- 
duced approxim.ately  «25  pounds  less  '.too!  than  group  (c)  as  yearlings  while 
group  (a)  produced  approximately  ,25  pouzid  less  wool  than  group  (b). 

Group  (a)  (1/2  to  2-1/2  lambs)  increased  its  2-5  year  average  y/-oo1 
production  by  1^72  pomds  of  wool  over  its  adjusted  yearling  fleece  weight, 
group  (b)   (3  to  4- 1/2  lambs)  increased  its  2-5  year  average  fleece  weight 


by  1.30  pounds  over  its  adjusted  average  yearling  fleece  v/oiglit  and  group 
(c)  (5  to  7  lambs)  by  1.07  pounds.    The  ir.to  re  sting  feature  is  that  the 
group  of  ewes  producing  5  to  7  lanbs  had  the  highest  avero.go  yearling 
fleece  t7cirht« 

^his  information  tends  to  substantiate  the  general  impression  that 
tho  heaviest  shearing  yearling  ovros  may  likciviso  bo  the  heaviest  lamb  pro- 
ducers or  tho  most  useful  cv/cs. 

Method  lit 

Colunbia  evres  that  had  remained  in  tho  flock  5  years  or  more  v/ere 
arranged  in  2  groups  as  follows: 

A.  Evrcs  T-neaning  lambs  tho  first  lambing  year 

B.  Ewes  naturally  dry  or  those  that  gave  birth  to  a  lamb  or 

lambs  but  did  not  T/ean  any 

The  2  and  3  year  floocc  weights  and  fleece  lengths  for  groups  A 
and  B  v/cro  averaged  for  each  age  group,    A  straight  average  v/as  then  ob- 
tained of  the  averages  for  each  age  group.    Group  A  produced  .66  pound 
less  TTDol  and  had  .17  inch  less  staple  length  than  group  B, 

Wool  Studios 

Clean  Yield  D etorminations ; 

Approximately  1200  7/001  samples  and  45  whole  fleeces  have  been 
scoured  during  the  1941  fiscal  year.    The  percentage  yield  in  the  small 
sample  has  been  used  in  determining  tho  total  clean  yield  uf  dry  wool  pro- 
duced by  each  sheep. 

The  table  on  tho  next  page  presents  a  summ-ary  and  range  for  vtooI 
characters  in  the  1940  yearling  owes. 
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Reference  is  ncdc-  to  the  foregoing  treble  relative  to  fleece  rrcishts. 
With  a  ncan  grcD.so  fleece  weight  of  9.80  lbs.  for  the  Rcjnbou.illct  yearling 
oTvcs,  orJ.y  8  flcoccs  rxrc  less  thc.n  7  pounds. 

In  the  TarghcG  breed  only  8  flcoccs  Tfcrc  belo"".?  9  pounds  and  7  were 
14.5  pounds  or  above  7/ith  a  largo  grouping  around  tho  ncan  of  11,65  pounds. 
In  the  Ccrriedale  breed  there  10  fleeces  bclo'.T  9  pounds  and  2  above  14.5 
pounds  Vv'ith  a  neon  of  10.58  pounds.     In  the  Coluiibia  breed  there  T/cre  3 
fleeces  below  9  pounds  and  9  flGcccs  above  14.5  pounds  v.ith  a  ir.can  of  12,26 
pounds •  . 

The  range  for  grease  and  clean  yield  is  rather  vride,  but  in  a  breed- 
ing program  this  m.y  be  expected  "^/hcrc  nearly  all  cvrc  lanbs  are  saved  and 
evaluated  as  yearlings  in  order  to  get  progeny  test  data.    The  extrencs 
rcprosent  the  sogrogatcs  that  occur.    The  lo?/  producers  of  which  there  are 
not  so  many  are  subject  to  culling  bo  fere  the  breeding  season. 

Long  Staple  Inheritance; 

Sheop  being  bred  and  designated  as  pen  21  have  demonstrated  the 
abilit^^  to  transnit  tho  long  staple  character  to  their  offspring.  In 
conparing  these  v^ith  268  Ranbouillot  yearling  ewes  in  the  progeny  test 
series  tho  following  results  stand  out  as  being  important: 


Average  of  Progony  for  Special  Research  Lines* 

(Yearlings  1940) 

No.  of         Grease  wt,  .  Staple  Staple 

__hoad           of  fleece  Clean  -7t.**  length  length 

(lbs.)  (lbs.)  (ens.)  Ti?-S  .7 

Pon  21                     16                9.55  3.81  6.78  2.67 

All  others             252                 9.15  3,09  5.70  2.24 


(*)  Adjusted  to  365  days  grovfbh. 
(**)  Bone  dry  basis. 


The  added  floecG  length  has  considerable  influence  on  the  value  of 
wool  vrhcn  analyzed  on  a  clean  basis,    With  only  a  ,4  lb*  difference  in  the 
grease  fleece  wci^ts,  pen  21  produced  •?2  pound  nore  clean  Trool  than  the 
other  progeny  studied,    "^-/hen  this  type  of  t:oo1  is  quoted  ©  |1.0S  -  sp1,Q8 
(July  8,  1941)  a  clean  pourd  Boston,  there  is  approximately  ,75  to  ,80 
cents  greater  incono  per  fleece  in  favor  of  the  longer  staple  vrool,  where- 
as, the  difference  in  favor  of  the  added  .4  lb.  for  the  fleeces  in  grease 
anounts  to  about  15  cents  per  fleece  when  these  fleeces  are  sold  at  the 
sane  price  in  the  grease  Y/ithcut  regard  to  shrinkage  differences.  (figured 
on  basis  of  .37  cents  in  grease.) 

This  shows  clearly  that  wool  should  bo  sold  on  its  nerits.     If  it 
is  not,  then  there  is  no  reward  for  the  production  of  cleaner  wools  due  to 
staple  length. 

A  Comparison  o  f  the  Clean  Yield  for  Body  Sorts  vrith  the  Entire  Fleece; 

Five  fleeces  each  fron  Ranbouillet  and  Colunbia  yearlings  were  used 
to  dotemino  the  clean  yield  in  each  of  8  body  sorts.     The  sheep  were  ran- 
donisod  in  both  breeds.    Each  body  sort  area  was  marked  7>rith  chalk  to  cor- 
respond with  anatonical  locations  before  the  sheep  was  sheared,  and  after 
being  shorn  the  fleece  v?as  spread  on  a  fleece  sorting  table  and  the  various 
body  sorts  nade.     These  samples  were  dusted  in  a  small  type  fleece  duster 
and  scoured  by  the  regular  emulsion  process  at  the  Western  Sheep  Breed- 
ing Laboratory-,  Dubois,  Idaho. 

Clean  yield  results  in  the  Rambcuillet  breed  for  breech,  back  and 
belly  sor-bs  are  in  very  close  agreement  w'ith  the  entire  fleece.     In  the 
various  sorts  the  breech  was  the  closest  in  agreement  (38.1/o)  with  the  en- 
tire (38.3^)  yield,  or  a  difference  of  only  ,2%,    Results  f-r  the  Columbia 


flcecGS  shovv  the  side,  shoulder  and  breech  to  be  in  closest  a;;rcensnt  with 
the  entire  fleece  ^/iold.    The  side  had  an  average  clean  bone  dry  yield  of 
44,2^  vrhich  conparcs  closely  Trith  the  entire  jdeld  of  43.0/^,    Fineness  of 
fiber  for  the  variius  body  sorts  derived  frcn  cr.rdcd  sanplcs  did  net  appre- 
ciably affect  the  clean  vrool  yields     These  are  prclininar^?-  results  and  the 
study  is  being  continued- 


Percentage 

by  Vfeight  of  Tctr. 

1  Half  Fleece 

and  Perce nta 

ge  Bono 

Dry 

Clean  Yield  for  Fleece 

Scrts  in  Yea 

rlin;:  Errcs  by 

Breed 

Percentage  fie 

ecc  sort 

is  of  total 

xst 

Bono  dr;,^ 

cloan 

Body  fleece 

half  flee 

CO  

yield  of  ' 

.70  ol 

sorts 

bcuillet  C 

cli;-bia 

Roj-bouillet 

Cclunbia 

(percent)  (percent) 

(percent) 

(percor 

■t) 

Shoulder 

11.3 

13.7 

41.3 

'44.4 

Side 

19.0 

17.5 

41.0 

44.2 

Back 

10.9 

11.2 

37.7 

50.8 

Belly 

7,8 

9.1 

39,2 

41.3 

Neck 

18.0 

17.1 

40.2 

48.1 

Breech 

19.8 

17.3 

38.1 

44.5 

Tags 

5.8 

19,9 

21.5 

Reminder 

7.4 

8.6 

40.9 

35.0 

100.0 

100.0 

Total  1st  half 

48.6 

47.6 

38,6 

43.5 

Total  2nd  half 

intact  51.4 

52.4 

38.0 

42. S 

Entire  fleece 

38.3 

43.0 

The  clean  yield  for  the  first  half  of  each  fleece  s-rted  vras  very. 
close  to  the  second  half  kept  intact  and  also  to  the  yield  for  the  entire 
fleece.     This  indicates  that  for  exporinental  purposes  vfhere  comparisons 
v/ith  body  sorts,  cr  oonpariscns  vflth  ^i.naricus  sampling  nethods  by  splitting 
the  fleece  in  half,  it  is  necessary  to  scour  only  one-half  fleece.  This 
practice  elinir^.tes  a  groat  deal  of  laborious  scouring. 

This  study  is  being  continued  in  ncro  detail  by  splittirxg  each 


( 


body  sort  into  zoned  areas  for  each  sheep.     The  anjDunt  of  wool  for  each 
zone  v;as  approximately  35  grcjns.     The  nunber  of  zones  for  each  of  the  8 
body  sorts  was  deteriraned  from  previous  data.     This  study  is  designed  to 
furnish  data  to  determne  the  method  of  sampling  that  will  yield  the  r^^xi- 
nun  agreement  in  small  sarr.ples^  re':^.ucc-  variation  in  percentage  yield  to 
the  minimum  betvreen  and  T/dthin  areas  from  the  same  fleece  and  that  v^ill 
sho7^  what  proportion  the  regular  small  side  sample  is  to  the  side  body 
sort  and  hovr  much  the  error  can  be  reduced  by  larger  samples. 

It  will  give  the  percentage  clean  yield  for  anatomical  locr.tioriS 
by  zones  on  a  sheep  for  the  entire  one -half  fleece  which  should  aid  in 
determining  sam.pling  procedures  in  breeding  programs  and  commx-rcial  sampling 
techniques • 

Cooperative  vrork  on  body  fleece  sorts  of  five  animals  from  each  of 
four  breeds  for  three  consecutive  years  v.dll  be  summiarized  v;hen  final  re- 
sults are  obtained  on  the  1941  fleeces. 

Cooperative  Goinmercial  Shrinkage  R^^'SJ^lt^J 

In  the  course  of  other  cooperative  fleece  investigations  with  the 
Agricultural  l-larketing  Service  on  wool  from,  this  Station  the  following 
results  Trcrc  available:     66  fleeces  each  or  a  total  cf  264  fleecos  from 
the  Rambouillot,  Targhec,  Corricdale  and  '^olumbia  brceds  reprosonting  ewes 
t^'TO  years  of  age  and  elder  v.-ero  selected  for  this  study  from  the  1940  clip, 
Fleoces  were  selected  by  randomising  each  band  to  insure  representative 
sampling.     33  were  divided  into  the  finest  rmd  33  into  the  coarsest  for 
each  breed,  mj2.king  a  total  cf  6  scouring  lots,  that  v/ere  scoured  by  the 
Agricultural  Liarketing  Scr^rice  ,  Washington,  D.  C.     The  sheep  Yrerc  manafred 


i 


and  operated  under  conditions  typical  of  the  Intcrmountain  range  for  this 
part  of  Idaho, 

The  results  on  the  fleeces  by  lots  are  as  follows: 

Approxiriatc 

U,  S,  numerical      Yield  of  dry*      Average  yield* 

gro.de    clean  wool   by  breed 

(percent)  (percent) 


33  finest  Rambouillet  70»s-80 

33  coarsest  Rarabouillet  60*s-64 

33  finest  Targhce  62^s-64 

33  coarsest  Targhee  58*s-62 

33  finest  Corriodale  62»s-70 

33  coarsest  Corriedale  56*s-60 

33  finest  Coluiabia  56»s-60 

33  coarsest  Columbia  48*s-50 


s  34.1 

s  34.  S 

s  35.4 

s  38.0 

s  41.0 


34.4 
36.7 


s 

s  41.8 

s 


41.7  41-4 


45.8  ^^'^ 

(*)  Corrected  to  12%  moisture  in  groasc  and  scoured  wool 

In  every  case  the  finest  wool  for  a  breed  yielded  a  smaller  per- 
centage of  clean  dry  wool  than  the  coarsest  one  of  that  breed,  although 
the  difforencG  v/as  slight  in  the  case  of  Rambouillets  and  ^orriedalos. 

Results  give  the  clean  yield  rank  for  the  1S40  wool  from  the  four 
breeds  of  sheep  that  v/as  produced  under  range  conditions  from  June  1, 
1939  to  June  1,  1940  in  the  follovring  order  for  highest  clean  yield: 
Coluinbia,  Corriedale,  Targhee  and  Rambouillet.    This  order  is  also  the 
same  from  the  coarsest  breed  to  the  finest  breed. 

These  results  substantiate  the  belief  that  finer  vrool  has  a  lovror 
clean  yield  than  the  coarser  vrool  produced  under  the  same  conditions. 

Moisture  tosts  were  made  at  this  Station  on  side  s.amples  of  wool 
from  the  above  f locoes.    The  wool  samples  vrore  kept  in  moisture  proof  con 
tainers  until  Jimc  25,  1940,  at  which  time  the  moisture  and  scouring  de- 
terminations were  made.     Fleeces  from  vrhich  the  above  samples  were  taken 
wore  sent  to  the  Agricultural  I'larketing  Service  laboratcrjr,  Washington,  D 
C,,  in  a  regulation  size  "v-rool  bag  immediately  after  shearing  in  Juno  but 


the  exact  time  of  noirture  and  scouring  aoteminations  is  net  kncvmf,  The 
sanples  were  taken  dui-in^i,  favorable  wea\;her  conditions  and  snow  an  aver- 
age moisture  content  for  the  wool  at  the  Agiicultural  Hi^rketing  Service 
laboratory  of  ^^Q'J%  and  on  vrool  from  the  sane  flee  cos  at  the  Vfcstcrn  Sheep 
Breeding  Laboratoiy^  an  avoragc  of  9«,19/'o  or  a  mean  difference  cf  3.52/"^ 
greater  noistu:.-e  contont  f  :':r  the  wool  kept  at  this  Station,     The  differncc 
in  moisture  content  of  7/col  at  this  Station  and  after  it  reaches  the  Agri- 
cultural Marketing  Service  laboratory''  avill  be  further  observed. 


Percentage  Moisture  in  Grease  Wool 

A.  M,  S.  W.  S.  B.  L. 

Breed                                    laboratory  laboratory 

(pc  r  c  e  nt )  "^Tpe  r  ce  ntj 

Ram.bQuillet                               5.58  9,  IS 

Targhee                                      5.29  8.64 

Corriedals                                 5.78  9.77 

Columbia                                   6,04  9.15 

Meoji                                    5.57  9.19 

Mean  difference  at  ■Testern  Sheep  Breeding  Laboratory  3.52 


Fiber  Fineness^  and  Varial^lit^'^  Str.dics ? 

A  total  cf  apprordmjiitely  6,194  t'ocI  samples  have  been  evaluated 
and  calculated  for  fineness  a  variability  and  medullation  during  the  past 
year.     This  includes  all  rams,  yearling  ewes  and  all  e-.,€s  four  years  and 
older  that  are  in  the  experii^iontal  flocks.     The  floe  cos  from  all  ev/es  up 
to  four  years  of  age  had  previously  been  cross-sectioned.    Wc  now  have 
fineness  and  variability  data  on  every  sheep  in  the  flock  that  is  used  in 
the  breeding  program.    Hereafter  it  is  the  plan  not  to  cross-section  ewes 
in  the  flock  over  one  year  of  age,  except  as  special  studies  may  be  or- 
ganized, as  the  data  is  now  available  on  all  cf  them,  hence  yearling  eyrcs 
only  vfill  be  cross-sectioned.    Rams  are  cross-sectioned  each  year. 


Results  on  Wool  from  aged  Eivesi 

Data  on  the  fineness  and  variability  of  i7ocl  in  the  four  year  and 
older  e-v/es  was  acconplished  by  ta-iing  scriples  from  the  ri':ht  side  and 
thigh  at  shearing  tine.     The  so.ir:ples  were  cross-sectioned  and  evaluated 
by  the  rapid  comparator  nebhode 


Mean  Dicjieter  and  Variability  of  Wool  for 
Ewes  4  Years  of  Age  and  Older  in  1940 


Mean,  diarnctor   ^  Variability  

Ave  rage  f  o  r  Avej^a_g;3  for  side  &^  ^l:i-''T^^„, 

Breed  side  &  thie:h  3ta.ndar'd  de-.-iation         Cocff,  Var. 


«  tnigh  £ta.naara  Qe-/iation         yocii.  var 

\ii  orons  1    "  "(i  jicr  onT)  ( pe  rcent ) 


Raribouillet  21.0  3.9  18.4 

Targhee  25.5  4,7  20.0 

Corriedale  23.7  5.2  21.9 

Colunbia  27.4  6.0  21.9 


These  deteminations  were  necessary  in  order  to  have  basic  data  on  ewes 
from  v;hich  progeny  tests  are  studied. 


Development  of  a  Rapid  Comparator  Method  for  Dcterninin?;    inoncss  and 
Variability  in  Vfool; 


A  rapid    method  for  estimating  wool  fineness  and  variability  has 
been  developed  in  the  wool  laboratory"  which  reduces  by  one-half  the  time 
required  for  determining  fineness  and  variability  on  the  experimental 
flocks.     This  method  involves  the  direct  comparison  with  the  micro-pro- 
jection of  a  cross-section  of  wool  fibers  with  knov/n  standards,  on  a  35 
mm.  film  strip,  Tfe-hioh  have  been  developed  for  this  purpose. 

Details  of  this  metliod  were  published  in  the  Froceedin5.:s  of  the 
^■^lerican  Society  of  Animal  Production,  1940,  pages  161-168. 

Film,  strips  v/ith  wool  standards  ranging  from  16  to  42  microns  or 


80' s  to  36*s  have  been  made  available  for  agricultural  experiment  stations 
of  the  Western  States.    Some  of  these  stations  have  already  requested  the 
loan  of  a  film  strip.     This  is  an  important  step  in  standardisinp:  vrool  re- 
search studies  in  the  range  states. 

^ethod_  of _  E^-^^T™  ^i'"-^  Medullation  inj'v'ool^: 

A  method  for  expressing  the  percentage  of  rnedullated  fibers  from 
fleece  samples  has  been  developed.     This  is  roadi3-y  applicable  to  studies 
in  large  numbers  of  sheep  and  by  means  of  which  they  can  be  appraised  on 
a  comparative  basis.    This  method  is  described  in       H.  ^.  No.  41,  May 
1941,  a  copy  of  which  is  included  in  this  report. 

Hairy  Birth  Coat  in  Lambs ; 

The  24-  lambs  with  varying  degrees  of  hairiness  selected  in  1940 
and  sampled  each  month,  with  a  view  of  determining  the  persistence  and 
significance  of  the  hairy  birth  coat,  have  been  observed  for  14  months, 
^ome  of  the  lambs  lost  their  hairy  appearance  during  the  first  few  months 
of  life.     In  other  cases  hairiness  persisted  throughout  the  first  year. 
Some  of  these  specimens  are  being  carried  into  the  second  year  for  further 
study  and  observation.     Studies  to  develop  methods  of  detecting  the  dif- 
ference in  hairiness  which  persists  from  that  vdiich  is  soon  lost  are  be- 
ing continued.    A  group  of  27  lambs  bom  in  1941  have  been  selected  for 
further  study  on  the  significance  of  the  hairy  birth  coat. 

All  lambs  in  the  flocks  were  scored  for  hairiness  in  the  fleece  at 
the  time  of  docking  for  the  second  consecutive  year,  but  results  are  not 
available  for  reporting  at  this  time. 


Scour inp;  and  Lianuf aoturing:  Stvidies  in  Ck) operation  vrith  the  Agricultural 
I>iarketin;g;  Service;,  Federal  Prison  Industries  ar.d  the  Bureau  of  Homo 
Economics : 

'I\7enty-t\'*o  bags  of  v?ool  -  5  from  each  of  4  breeds,  namely  Rambouil- 
lot,  Targhec,  Corriedalo  and  Coluxibia  and  one  bag  from  the-  line  of  Rambcu- 
illet  breeding  vdth  long  staple  inheritance  and  one  bag  from  the  line  of 
breeding  v^dth  a  shorter  staple  inheritance  arc  being  scoured  by  Eavenson 
and  Levering,  commercial  wool  scourers,  Camden,  Kev/  Jersey, 

After  scouring  to  determine  clean  yield  for  each  lot,  those  wools 
are  to  be  mxmufactured  into  different  kinds  of  cloth  and  blankets.  Tests 
are  to  bo  made  as  to  tho  kind  or  type  of  v/ool  best  suited  for  each  pur- 
pose.   Various  manufactured  articles  are  to  be  tested  for  durability  and 
Yie  a  r.ing    qual  i  t  ic  s  • 

A  Study  to  Determine  the  Most  Rcpresc-ntati ve  - vr g a  for  Samplinr:  in  Each  o f 
the  Rambouillet,  Targhec,  Corriod ale  and  Columbia  Breeds; 

This  problem  involves  a  study  of  wool  for  fineness,  variability, 

clean  yield  and  density  index  from  eight  locations  in.  15  sheep  each  of  4 

breeds.     Sample  locations  were  at  top  of  vathers,  middle  of  back,  just 

anterior  to  the  dock,  middle  of  scapula,  middle  of  side,  over  point  of 

hip  and  on  the  belly.    This  problem,  v/as  started  in  June  1941, 


( 
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Cooperative  Projects  with  Collaborating  Stations 

Arizona  (A.E.  103,5): 

Title :  A  study  of  the  adaptability  of  the  Targhee  breed  for  lamb 
production  and  range  evre  replacensnt  in  -Irizona, 

Statusj  On  Jime  1,  1940  three  Targhee  raias,  1203T,  1296T  and  1385T, 
were  loaned  to  the  Arizona  Station  under  the  direction  of  I-t.  E.  B,  Stan- 
ley, Eead,  Departir.ent  of  Ani::ial  Eusbajidry.     These  rams  were  placed  in  the 
flock  of  K.  P.  Piclcrell,  Paulden,   ir-i^ona  (Hdq*  Phoenix)* 

I^Jhile  the  first  crop  lias  been  born  to  these  rams,  there  is  no  in- 
formation available  -"^et  on  the  main  objective,  najnely  their  value  as  re- 
placement  ewes. 

^a  l^y'ornia  _(A.H  ._  10^.- • 

Inasm-uch  as  this  project  involved  primarily  the  loan  of  Lsrinos  to 
California  this  project  has  been  inactive  since  the  Lerinos  were  sold  in 
1940  to  so  to  that  state. 

Colorado  ,(A 10S._6)_: 

Title:  Crossbreedin.T  range  ewes  and  influence  of  crossbreeding  in 
fattening  lai';ibs. 

Status:  Targhee  ram  ilo.  1515T  was  loaned  to  the  Colorado  Station  No- 
vember 6,  1940  for  use  in  the  above  project,     ^he  first  lamb  crop  was  pro- 
duced in  April  and  I'lay,  hence  the  only  data  available  at  this  tim.e  is  the 
birch  -/reight  of  the  lai^bs  ajid  the  sex.     The  data  and  results  of  this  pro- 
ject will  accuraulate  as  the  study  progresses. 

Orej^on  U.E.^ 

Object:  To  test  a  Laboratory-  PiamJoouillet  ram  on  Oregon  Experiment 
Station  ewes  to  determine  his  valu.e  when  used  in  an  outcross.    I'^o.  5c63R 


ms  used  for  this  pvirpose.  He  ?/as  shipped  to  the  Eastern  Oregon  Experi- 
ment Station  October  3,  1P5S  and  was  returned  to  this  Laboratory  1'iQ.ir  30, 
1941.    The  data  are  as  vet  incomplete, 

Hontar.a  .(A-?/,  ^r7.*?-7)} 

Title:  The  developncnt  of  ringo  sliecp  through  outer ossinr;  and  pro- 
.'?;re-^sive  backer  ossinr:  to  ColurAbia  rams  * 

Statu^j  Eleven  Columbia  rans  vore  loaned  to  the  Montana  Experiment 
Station  on  November  10,  1S40*    These  vie  re  used  in  the  flock  of  ^r,  E;  C4 
^ardiner,  the  Montana  Station's  cooper.?.tor» 

Up  to  this  tiiiiG  a  report  is  available  on  tho  matings  to  five  of 

these  ramis  as  follov;"s: 

27EoX  sired  P8  lanibs  3104K  sired  93  la:-^b3 

3292K      "      98      "  3043K      "      78  " 

3310K      "      64  " 

Those  lambs  were  judged  to  be  a  "uniform  lot",     "There  were  very  few 

that  seened  to  be  either  tco  fine  or  too  coarse",  -  li,  C,  Gai-diner.  More 

complete  data  will  be  available  later  this  year. 

^^^oming  _(A .  E ,  1 , 38  -  155 . 12): 

Object:  To  determine  the  value  of  a  Laboratory  ram  in  an  out cross 
on  Universit;^  of  YvVoming  ewes.  If  this  effoit  appears  successful,  it  is 
the  object  to  develop  an  inbred  line  T/ith  this  foundation. 

Status:  Hambouillct  rax.i  ITo,  3835R  was  loaned  to  the  Wyoming  Experi- 
m,ent  Station  in  tho  fall  of  1940.    From  the  14  ev/es  to  which  he  vitxs  mated 
19  lainbs  wore  weaned  at  an  average  of  83  lbs.     Tho  average  birth  weight 
was  10.3  pounds.     Tlic-ro  wore  5  sets  of  -h^rins  and  one  set  of  triplets.  The 
heaviest  lamb,  a  single,  at  weaning  weighed  107  pounds.    On  lay  19  or  at 


weaning  2  lao-bs  were  described  as  excellent,  16  as  good  and  1  as  fair. 
One  lainb  was  described  as  "very  wrinlcly"  and  one  as  "little  v.Tinkly", 
No  coririent  appears  in  the  report  on  the  other  lanbs  with  respect  to 
wrinkles.     Two  lambs  were  described  as  "hairy"  at  birth  and  one  at  ^voan- 
ing.  time. 


I 


Yearling  Ewes  after  Shearing 
(Pictures  not  taken  same  distance  from  canera) 


Columbia 
Weight  after  shearing  119  lbs. 
Clean  weight  of  T/YOoI  adjusted 
to  12  months  5«87  lbs. 


Targhee_ 

Vfeijrht  after  shearing  100  Ibs^ 
Clean  weight  of  wool  adjusted 
to  12  nonths  3.97  lbs.  This 
ewe  is  pulling  back  a.nd  shows 
a  much  more  wrinkled  condition 
than  actua.lly  obtains.  Her 
shoulder  also  appears  crair.ped 
because  she  is  tense. 


Rambouillet 


Weight  after  shearing  85  lbs. 
Clean  weight  of  wool  adjusted 
to  12  months  3.21  lbs. 


...... :  •  1 
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Fa.co  Covoring  in  Range  Sheop 

liany  range  sheep^  particularly  those  of  Eambouillot  breeding;,  have 
Twool  covering  over  most  of  the  face.     This  covering  of  i/vool  on  the  face 
has  usually  been  associated  v/ith  wool  covering  on  the  legs,  which  may 
have  some  protective  value,    IMiile  the  actual  wool  grovm  on  tho  face  and 
legs  adds  little  if  any  value  to  the  fleece,  it  has  long  been  thought 
that  covered  faces  were  associated  vdth  a  heavy  weight  of  fleece,     ^n  re- 
cent years  it  has  become  apparent  that  heavy  covering  of  wool  on  the  face 
vfas  not  necessarily  indicative  of  hoairy  fleece  weight.    Spencer  et  al  (l) 
published  data  on  wool  production  in  1928  showing  that  Rambouillet  ewes 
with  tho  barest  faces  had  heavier  fleece  weights  both  unsecured  and  scour- 
ed than  those  having  heavily  covered  faces. 

Range  sheep  producers  in  general  fn.vor  a  type  v;ith  an  open  face, 
^heep  with  heavily  covered  faces  have  to  be  clipped  around  the  eyes  at 
least  2  or  3  times  per  yeo.r  in  order  that  they  may  see  to  feed.     This  in- 
volves some  expense  and  causes  considerable  annoyance.    Iviany  ewes  with 
heavily  covered  faces  need  to  be  clipped  around  the  eyes  more  often  than 
others.     These  evres  may  be  Y/ool-blind  for  part  of  the  year  and  consequent- 
ly do  not  do  so  well  as  others.    They  are  more  apt  to  be  lost  from  tho 
band  and  may  die  becauso  of  lowered  resistance  and  vitality  due  to  par- 
tial starvation  or  lack  of  \mter. 

Wool  on  tho  face  is  undesirable  where  lambs  go  into  tYie  feed  lot. 
Wool  blind  lambs  are  timid  in  the  feed  lot  and  are  probably  not  able  to 
feed  as  well  as  lambs  with  open  faces.     Feeders  of  western  lambs  prefer 
lambs  mth  open  faces  and  find  that  in  tho  case  of  those  with  covered  faces 
it  is  necessary  to  keep  the  wool  around  the  eyes  clipped  in  order  to  ob- 
tain good  gains. 


i 


Wool  groim  on  the  fo.c6  and  legs  is  of  questionable  comrricrcial  value. 
This  vrool  iijxy  be  shorty  is  often  stained  and  is  apt  to  be  o ontairiinated 
with  burrs,  foxtail,  chaff,  and  other  foreip^n  matter.     Second  cuts  are 
often  ivudG  on  the  face  around  bhe  eyes  and  cars«    V^ool  sheared  from  the 
face  is  apt  to  be  loose  and  is  often  lost  from  the  fleece  or  left  irlth 
the  tags • 

Literature  on  the  inheritance  of  head  furnishings  has  been  reTievj-- 
ed  by  Miller  (2).     G-encral  agreement  on  the  mode  of  inheritance  of  face 
covering  is  lacking.     Ritzman  (o)  studied  crosses  of  the  Rarr!.bouillct  vlth 
the  ^outhdoxvLij  ilampshire,  Oxford,  and  Dorset.     Ko  found  that  there  was  no 
simple  dominance  either  for  lieavy,  light,  or  for  entire  lack  of  wool  on 
the  face,  ears,  and  on  the  lower  part  of  the  legs.    He  also  found  a  gen- 
eral correlation  betvraen  fineness  of  wool  and  the  degree  to  vj-hich  it  covers 
the  extremities, 

The  objects  of  those  irvest igations  iTorc  to  determine  the  relation- 
ship of  face  covering  to  factors  of  economic  importance  in  sheep  produc- 
tion; to  obtain  infcrmrtion  on  the  variation  of  degree  -^f  face  covering; 
to  learn. m.ore  concerning  the  inheritance    of  face  covering;  and  to  formu- 
late a  breeding  program,  for  rapidly  fixing  the  open  face  character  in 
range  sheep. 

Material  and  Methods 
I'his  study  involves  records  of  scores  for  face  covering  and  wool 
and  lamb  production  of  sheep  in  the  Rambcuillet  flock  of  the  Western  Sheep 
Breeding  Laboratory  a>.id  U,  S.  Sheep  ^xporiment  Station,  Dubois,  Idaho. 
Data  on  389  yearling  iLambouillet  owes  born  in  1938  and  1939  from  21  sires 


having  ten  or  more  daughters  in  both  years  were  used.     Data  on  offspring 
from  Rambouillet  rams  crossed  with  unregistered  Corriedale  owes  and  from 
Targhee  matings  were  also  used.    Weanling  data  vrare  taken  from  all  Rambou- 
illet  lambs  bom  in  one  band  in  1938,  1939  and  1940.     In  addition  the  re- 
lation of  face  covering  to  lamb  production  was  determined  from  lifetime 
data  on  Rambouillet  evres  bom  from  1925  to  1934,  inclusive, 

Wool  covering  on  the  face  was  scored  as  folloivs:  "1"  not  covered 
beyond  the  poll,  "2"  covered  to  the  eyes,  "3"  covered  slightly  below  the 
eyes  but  i-rlth  opon  face  or  net  subject  to  wool-blindness ,  "4"  covered  be- 
low the  eyes,  but  not  entirely  covered  ojid  subject  to  woe  1-blindness ,  "5" 
almost  or  entirely  covered  nnd  subject  to  wool-blindness.     The  latter  three 
of  these  scores  are  most  common  in  Rambouillots  and  are  illustrated  in 
figure  1.    Yearling  scores  were  usod  for  dam-daughter  comparisons.  Rams 
were  scored  each  year  and  the  score  m.ost  representative  of  the  lifetime 
scores  was  used. 

Other  measures  and  scores  include  body  woight  in  pounds  -^jjhich  v/as 
taken  just  after  shearing  at  yearling  o.ge  ,     Unscoured  flooce  v/eight  was 
taken  on  the  shearing  floor  to  the  nearest  ,05  pound.     The  sc.ured  weight 
of  fleece  was  determined  by  m.ultiplying  grease  weight  by  percent  of  yield. 
Percent  of  yield  is  the  percent  of  b  no  dry,  clean  wool  scoured  from  a 
representative  sample  of  the  fleece.    Fleece  length  was  measured  at  the 
middle  of  the  side  to  the  nearest  0.2  centimeter.     Neck  folds  were  scored 
as  follovfs:  "1"  no  folds,  "2"  very  few  folds  of  small  or  moderate  size, 
"3"  folds  of  moderate  number  or  size,  "4"  heavy  f^lds   :>f  moderate  or  large 
number,  "5"  completely  covered  mth  heavy  folds.    Fineness  was  determined 
by  estimating  mean  diameter  from  projected  cross-sections. 

Scores  for  face  covering  and  neck  folds  and  measurement  of  fleece 
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lenf,th  were  taken  by  each  of  a  committee  of  tliree  qualified  jud,;es  and 
averages  of  the  three  vrere  used  for  the  values  assigned  to  each  animal. 
Values  in  the  upper  l/o  and  lower  l/S  of  each  score  have  been  indicated 
by  plus  and  minus  signs  and  have  been  assigned  a  minus  .33  and  plus  .33, 
respectively.     Thus,  3-plus  has  a  nujnerical  value  of  2,67  and  3-minus  a 
numerical  value  of  3«3o.    Measurements  of  unscourcd  and  scoured  fleece 
iveight  and  fleece  length  have  been  adjusted  to  365  days  grovrth. 

Determination  of  lamb  production  has  been  based  on  the  pounds  of 
lambs  weanod  per  ey/e  year.    This  was  obtained  "by  dividing  the  total  weight 
of  lambs  weaned  at  about  130  days  by  the  number  of  years  the  mothers  vrere 
in  the  flock. 

All  ewes  included  in  this  study  which  were  subject  to  vfool-blind- 
ness  have  had  the  wool  clipped  from  around  the  eyes  several  times  per 
year  so  that  differences  between  those  subject  to  wool -blindness  and  those 
not  subject  to  wool  blindness  have  come  about  in  spite  of  this  corrective 
treatment. 

Results 

The  various  degrees  of  face  covering  m.ost  common  to  range  sheep  are 
illustrated  in  figure  1.     The  range  sheep  v^ith  practical  face  covering  is 
usually  thought  of  as  one  with  wool  to  the  eyos  but  vrith  an  open  face  or 
one  not  subject  to  wool-blindness  as  illustrated  for  a  score  of  "3".  Faces 
which  are  bare  to  the  poll  and  back  of  the  eyes,  scoring  "l"  and  "2",  re- 
spectively, are  also  classified  as  open-faced  but  are  very  rare  in  the  Ram- 
bouillet  flock  studied  here.     However,  these  types  are  often  found  in  range 
sheep,  usually  as  a  result  of  crosses  with  bare-faced  sheep.    Yfool  cover- 


ing  on  the  face  sufficient  to  make  the  sheep  subject  to  "wool-blindness  but 
not  entirely  covering  the  face  is  given  a  score  of  "4"  and  this  type  is 
referred  to  as  having  a  parti8.11y  covered  face.     Covered  faces  are  those 
with  wool  practically  covering  the  face  entirely  and  are  given  a  score  of 
"5". 

The  majority  of  the  ^^mbouillet  yearling  evres  included  in  this  study 
were  subject  to  wool  blindness.     Only  10.5  percent  had  open  faces,  34.2 
percent  had  partially  covered  faces  and  55.3  percent  had  covered  faces. 
Yearling  ewes  born  in  1938  and  1939  have  beon  combined  for  this  study  as 
there  was  practically  no  difference  between  the  two  groups  in  regard  to 
face  covering., 

Limited  observations  on  the  relation  of  v^ool  covering  on  the  face 
to  wool  covering  on  the  logs  have  been  made  and  the  relationships  are  il- 
lustrated in  figure  2.     Rambouillets  vxith  more  covered  faces  tended  to 
have  slight l^?"  more  wool  on  the  legs  although  those  \vith  open  faces  had  wool 
on  the  legs  vrell  below  the  laieos  ^and  hocks. 

Relationships  of  fo.ce  covering  to  fleece  production  are  shoim  in 
table  1.     There  was  a  slight  tendency  for  increased  unsecured  fleece  weight 
to  be  associated  Yvdth  more  wool  covering  over  the  face  but  much  of  the  dif- 
ference disappeared  7Jhen  fleece  weights  were  considered  on  a  scoured  basis. 
There  was  no  definite  relation  between  face  covering  and  fleece  length  or 
fleece  fineness.     Correlation  coefficients  bet^.Tcen  face  covering  score  and 
unsecured  fleece  weight,  scoured  fleece  vjeight,  fleece  length  and  fleece 
fineness  vrere  ,12,   .01,  -,04  and  ,07,  respectively.     The  coefficient  be- 
tween face  covering  and  unscoured  fleece  vv'-eight  was  barely  significant. 

There  was  a  tendency  for  lighter  hody  i^ights  to  be  associated 


Figure  2. 


Photos  of  Ranbouillot  sheep  sho-.ying  degrees 
T/ool  covering  of  faces  and  legs. 


of 


A  and  D,  ran  and  o'tc  mth  open  facesj 

2  and  E,  rojfi  and  evrc  mth  partially  e.vered  faces; 

C  and  F,  roia  and  ewe  with  covered  faces. 
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Tilth  a  more  covorcd  face,     Erres  i^^ith  covered  faces  averared  83 »?  pounds  5 
while  c-.Tes  T.dth  partiall/  covernd  faces  averagod  86,1  po^ar:d-3  and  g'.tcs  '."jith 
open  faces  avcra;2cd  83  5  pounas  at  yearling  age  after  shearing,     ^he  corre- 
lation coefficient  between  face  covering  omd  hodj-  "vTcight  of  -.15,  although 
loyr,  YJ3.S  significant. 

Table  1 

FtGlationship  of  Fav^e  ^yjvoring  v.dth  Fleece  Prcducticn 
of  YearJiog  li^nbcuillet  ^^:^e3 

Uns  c  our  o  d  C  c  on  r  c  d 

fleece  vTtc  fleece  v/t.  Fleece  Igthc  Fleece 

adi»  to  adie  to  ad'u  to  fineness 

365  days  36  5  da^-3  335  dave  at  side 


Face  Ho,  No*  T.q,  I-io.  Lean 

£?y£ILH*S  head  Average  head  Average  h£2-d  Avcra£e_  head  diarioter 

(lbs.)  (lbs,)  Tcnio )  "(raicrons) 
Open  face  41        8,69  38  2.93  41  5,68  19  19.58 
Partially  cov- 
ered face  132        8,81  123  2.99  132  5,7S  58  19.79 
Covered  face  215        9,06  182  2.93  215  5.61  116  19.91 

There  7fas  a  ver\^  slight  increase  in  degree  of  neck  folds  v/ith  a 
more  covered  face  as  shoT/n  by  the  correlation  coefficient  of  ,11  T,-hich  %v3.s 
barely  significant. 

The  effect  of  degree  of  face  coxering  on  lamb  production  is  shoivn 
in  table  2.     These  data  include  the  lifetime  lamb'  production  of  all  regis- 
tered Rambcuillet  o'ves  born  at  this  S-cation  from  192  5  to  1934  which  left 
the  flock  because  of  death,  became  m^issing,   or  \'rerc  culled  for  age.  Ev/es 
culled  for  other  reasons  T-rere  not  included  because  more  of  them  had  cov- 
ered and  partially  covered  faces,  ard  these  -were  culled  on  the  avera,?:e  of 
about  a  year  younger  than  those  having  open  faces.     The  ewes  yiith  open 
faces  excelled  in  lam^o  production  over  those  groups  7fhich  were  subject  to 
v/ool  blindness  as  shoTvii  by  an  advantage  of  6  to  8,5  pounds  of  lombs  T.-ean- 
ed  per  evro  year.     This  v^as    mainly  due  to  a  higher  percent  of  lambs  born 


end  WGonod  from  the  ovres  v.dth  more  open  fcxcos,  although  thore  Yras  also  an 
advantage  of  nearly  a  poand  in  Yrcaning  vxoight.     Those  differonccs  may  bo 
attributed  both  to  tho  dotriiaontal  of  foots  of  v/ool-blindness  in  the  owe 
and  in  tho  lamb^  as  it  will  be  sho\^  later  that  open- face  ewes  arc  more 
apt  to  havo  opon-faco  lambs  and  ccverod-facc  ewes  arc  more  apt  to  have 
covered-face  lambs-    Also  these  differences  ocourrcd  3.r  spite  of  periodic 
she-.rin/r  aroimd  the  eyes  of  all  ev/es  sub.iect  to  wool-blindncss .    ^'-cre  re- 
cent data  of  a  15.mited  nature  has  shown  somcvdiat  greater  advantage  in  lamb 
production  for  ovres  with  open  faoos. 

There  appeared  to  be  sex  differences  in  face  covering  as  sho-'.m  in 
table  3.    It  vras  nocessar;^'"  to  make  this  com^parison  cn  lambs  at  weaning  age 
as  this  was  the  latest  date  that  comparable  populati''ns  of  rams  ar>d  ewes 

To.ble  2 

Relation  of  Face  Covering  to  Lamb  Production 
Average  No.  lambs  No.  lambs 

lambing  Total  born  per     weaned      Average  Wt.  of  lambs 
No.  of    years    iDjnbs    100  ewe      per  100    weaning    \Teaned  per 


Face  Covering 

^WOiS_^ 

per  ewe 

bc:'rn_ 

years 

GY;e  ye: 

irs  Tv-eight 

ewe  year 

(lbs.) 

(lbs.) 

Open  face 

117 

4.1 

570 

118 

91 

70.4 

63.9 

Partially  cov- 

ered face 

138 

4.4 

670 

110 

83 

69,5 

57.5 

Covered  faco 

138 

4.0 

693 

107 

79 

69.6 

55.3 

we  re  ava liable. 

All  lambs  weaned 

f r  om 

one  band 

of  Rambouillets  for 

the  3  year 

period  of  1938  to  1940  "were  included.    At  weaning  age  ram  lambs  had  more 
wool  covering  the  face  thcai  ev;o  lojnbs.    The  difference  botiTcen  the  2  groups 
7/as  highly  significant.     It  is  possible  that  the  7;ool  covering  on  tho  face 
of  a  ram  grows  and  develops  at  an  earlier  ago  than  on  the  ovre,  Lim.ited 
observations  on  rams  scored  each  year  of  their  life  fc.r  face  covering 
fail  t.:  shcY/  any  definite  change  v/ith  age  from  the  weanling  score. 


Previous  work  (4)  has  shovm  that  ev/cs  have  mere  v/ool  covcriiif^  on  the  face 
at  yearling  than  at  weanling  age.    This  work  is  further  substantiated  by 
comparing  data  in  table  3  with  the  distribution  for  yearling  ewes  given 
in  the  second  paragraph  of  the  results,  tvhich  shows  a  shift  tov;ard  more 
covered  faces  in  the  yearling  as  compared  v:ith  the  vreanling  evrc. 


Table  3  | 


Sex  Differences  in  Face  Covering  cf 
Weanling  rcambouillot  Lambs 


I'ialc  lainbs  Fcm'ilo  lambs 


Face  covering  No .  Perce nt_  No .  Percent 

Open  face  54      6.5  154  "  16.3 

Partially  covered 

face    "  336    40.4  498  52.9 

Covered  face  441    53.1  290  30.8 

Total  -  -  -  -        831  942 

It  has  been  noted  in  making  selections  for  breedin.cv.  that  ewes  v;^ith 
open  faces  appeared  to  be  present  in  greater  proportion  than  rams  v/ith  open 
faces.    This  would  support  the  view  that  the  sex  difference  is  net  entire- 
ly a  result  of  difference  in.  age  of  developmL>nt  of  face  covering.  Kcwever, 
rcms  are  selected  much  more  rigidly  thojp.  cv/es  and  the  chances  that  a  Ram- 
bouillet  ram.  with  an  open  face  7/ill  also  bo  ?.ccoptablo  for  all  other  re- 
quirements is  quite  lav/.     In  the  case  of  ewes  whoro  solccticn  is  necessar- 
ily very  limited  nearly  all  qytqs  with  open  faces  are  retained  for  breeding 
■and  are  kept  in  the  flock  as  long  as  possible. 

In  planr^ing  a  breeding  program  to  increase  the  open-face  character 
in  the  Rambouillct  flocks  it  is  important  first  to  obtain  inf orriiation  on 
the  he rit ability  of  the  open- face  character.    The  relations  betv/een  the 
parents  and  the  offspring  are  shovm  in  table  4  by  the  ccoffieients  of  cor- 
relation and  regression.    All  coefficients  are  positive  and  highly  signi- 


s 


ficant.    An  estimate  of  heritability  as  suggested  by  Lush  (s)  may  be  ob- 
tained by  doubling  the  within  sire  rep;re3sion  of  (daughters  on  darns  of  ^22 
which  indicates  that  44-  percent  of  the  variance  between  face  covering  scores 
of  mates  to  a  sire  was  due  to  additively  genetic  differences  between  those 
ewes,  including  a  small  part  of  epistatic  differences.    There  had  been 
some  selection  for  open  face  among  the  dams  particularly  to  one  sire.  There 
had  been  practically  no  selection  among,  the  daughters.     TIig  daughters  of 
each  sire  were  loss  variable  than  thoir  dams. 

The  correlation  coefficient  of  .14  bctv/een  sires  and  dam^s  in  table 
4,  although  low,  sho^vs  a  tendency  for  . like  to  bo  mated  to  like.  This  v/as 
probably  largely  due  to  the  fact  that  nearly  half  of  the  rams  included 

Table  4 

Relation  between  Parent  and  Offspring  on  Face 
Covering  as  Indicated  by  Coefficients  of 
Correlation  and  Regression 

Degrees  of  Correlation  Regression 

_   f  roedom_  coefficient  coefficient 

Daughters  on  dams                                     386  '              \Z9  ~  *.26 

Daughters  on  dams  within  sires                368                  .SS  ,22 

Daughters  on  sires                                   388                 ,59  ,62 

Dams  on  sires                                            388                 ,14  ,34 

were  related  to  part  or  all  of  the  ewes  to  which  they  were  mated  and  in 
one  case  both  ram  and  owes  -wore  selected  for  open  face.    The  standard  par- 
tial regression  coefficient  of  daughters  on  dams  independent  of  sires  v/as 
.34  as  com.pared  with  .35  for  daughters  on  sires  independent  of  dams.  The 
similarity  of  these  beta-coefficients  shows  that  the, sire  and  dam  appear 
to  be  practically  equal  in  transmitting  the  factors  for  degree  of  face 
covering  to  their  daughters. 

It  is  recognized  that  in  the  animals  studied  all  gradations  in  face 


covering,  from  a  face  baro  of  wool  to  the  eyes  to  one  completely  covered 
v^ith  vrool  occurred.    I'hc  system  of  scoring  used  allows  for  about  9  to  12 
different  distinctions  in  degree  of  fiioe  covering  in  the  type  of  sheep  be- 
ing studied.    VfAilc  it  has  previously  been  shoi,\n  that  face  covering  score 
is  a  repeatoble  measure  as  scores  taken  at  ■vreaning  v/ere  fairly  reliable  dn 
indicating  the  face  covering  score  of  the  yearling  animal  (4),  it  must  be 
admitted  that  a  considemble  portion  of  the  variance  of  face  covering  of 
dans  not  duo  to  heredity  is  probably  due  to  the  impossibility  of  exactly 
measuring  face  covering  by  scores.    For  this  reason  many  of  the  comparisons 
used  in  this  study  arc  based  on  a  rather  rough  grouping  of  the  animals  in- 
volved into  three  classes  on  a  basis  of  their  face  covering  scores  as  is 
illustrated  in  figure  1, 

Data  on  the  results  of  matings  involving  sheep  v/ith  various  degrees 
of  face  covering  are  not  yet  complete.     Preliminary  observations  shovf  that 
Rambouillets  with  open  feces  mated  to  Hambouillets  vrith  open  faces  yield 
offspring  about  half  v.dth  open  faces  and  half  with  partially  covered  faces. 
Animals  with  parbially  covered  faces  mated  vrith  each  of  the  three  types 
produced  offspring  of  all  three  t^rpos,  although  in  every  case  there  were 
more  mth  covered  faces  than  with  open  faces.    Mating  of  anir.ials  with  cov- 
ered faces  vath  each  produced  practically  all  covered  faces.     It  is  dif- 
ficult to  determine  from  these  data  the  number  of  genes  involved  in  the 
inheritance  of  face  covering  in  Rambouillets.     It  appears  that  the  gene 
pattern  may  not  be  very  complicated.     Tliis  vrould  be  particularly  true  if 
there  are  modifying  factors  present  v^iich  seem^s  likely  in  viev/  of  the  large 
number  of  gradations  in  face  covering  v4'iioh  exist.     These  gradations  have 
been  minimdzed  in  this  study  due  to  the  simplified  groupings  v^ich  have 


boon  used.     Open  face  appears  to  ha"ve  dominance  over  covered  face  but  the 
results  are  inconclusive  as  yet. 

Data  on  Rambouillot-Corricdalo  crosses  and  ^arghee  matings  show 
that  the  open-face  character  of  the  crossbred  type  such  as  the  Ccrriedale 
is  dominant  over  the  covered  face  of  the  Rambcuillet, 

■^Vailable  records  shov;-  that  the  foundation  stock  for  the  Irhmbouil- 
let  fleck  studied  here  was  composed  largely  of  sheep  ■with  covered  faces. 
It  is  net  surprising  that  the  process  of  changing  this  situation  to  one 
in  which  the  majority  of  sheep  vdll  have  open  faces  has  been  and  vdll  be 
slow.     It  seems  probable  that  the  gene  or  genes  for  open  face  have  been 
quite  rare  in  this  flock.    Progress  should  bo  increasingly  rapid  as  more 
animals  in  the  flock  carry  the  factors  for  open  face.     The  heritability 
of  face  covering  vrould  seem  to  be  sufficiently  high  that  selection  could 
be  based  largely  on  the  appearance  of  the  face  of  the  animal  and  that 
there  would  probably  not  be  m.uch  need  for  inbreeding  or  progeny  tests. 
However,  the  latter  might  be  more  essential  when  a  high  proportion  of  the 
sires  have  open  faces  to  determine  Y/hich  would  breed  true  for  the  charac- 
ter. 

Sumiriary  and  Conclusions 

1.  Variation  in  face  covering  in  the  Rambouillet  fleck  of  the  U, 
S.  Sheep  Experiment  Station  v/as  described  shewing  a  pre doninance  of  sheep 
subject  to  T/Dol  blindness. 

2.  Little  or  no  relationship  was  demonstrated  between  face  cover- 
ing and  unsecured  and  scoured  fleece  v^reight,  fleece  length,  fleece  fine- 
ness, body  weight,  and  neck  folds  in  these  data,  although  there  v/ere  slight 
tendencies  for  evros  v/ith  open  faces  to  have  lighter  unsecured  fleece  weir}^t:s. 


heavier  body  vroip:hts  and  fewer  neck  folds. 

3.  Ranbov.illet  go/tgs  v.dth  open  faoes  had  a  decided  advantage  in 
lamb  production,  fron.  6  to  8,5  pounds  of  lamb  weaned  per  ev/o  year  over 
ewes  subject  to  wool  blindness. 

4.  RarPibouillet  ran  lambs  have  more  wool  covering  on  the  face  at 
weaning  tiiae  than  ewe  lambs  a  although  this  differerce  is  probably  due  mere 
tc  age  of  development  than  to  a  fundo:rxntal  sex  difference, 

5«     The  hcritability  of  face  c-vering  v^ras  found  to  be  relatively 
high,  as,  in  general,  rams  and  evres  tend  to  breed  as  they  look.     Rams  and 
ewes  appeared  equal  in  their  ability  to  transmit  face  c  .vering  tc  their 
offspring. 

6.    Results  of  matings  shew  the  possibility  that  inheritance  of 
face  covering  in  Earibouillets  my  net  be  very  complicated.     It  is  probable 
that  one  or  mere  modifying  factors  arc  present. 
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A  RAPID  METHOD  FOR  EXPRESSING  MEDULLATION  IN  WOOL 

By 

Elroy  M.  Pohle, 
U.  S.  Bureau  of  Animal  Industry, 
Western  Sheep  Breeding  Laboratory, 
Dubois,  Idaho 

Animal-fiber  technologists  and  wool  manufacturers  have  for  many  years  recog- 
nized medullation  in  wool  fibers  as  a  defect.  However,  there  is  need  of  a  workable 
method  by  which  the  degree  of  medullatioii  can  be  expressed  with  precision  and  in  a 
manner  applicable  to  sheep  breeding  programs  in  which  comparative  studies  are  neces- 
sary . 

Wilson  (4)  has  reviewed  the  history  of  medullated  fiber  research  and  has  de- 
veloped a  macroscopic  method  of  detection.  The  cross-section  method  developed  by 
Hardy  (1)  has  also  made  it  possible  to  detect  medullation  in  wool,  and,  by  making  use 
of  the  count  method  described  by  Hardy  and  Wolf  (2),  and  by  applying  the  rapid  com- 
parator method  for  determining  fineness  and  variability  described  by  Pohle  (3),  a 
method  has  now  been  developed  by  means  of  which  the  degree  of  medullation  in  wool 
fibers  can  be  conveniently  expressed  in  percentage. 

Materials 

In  making  cross-sections  for  quality  studies  of  wool  at  the  Western  Sheep 
Breeding  Laboratory,  Dubois,  Idaho,  241  samples  showing  varying  degrees  of  medullation 
in  wool  fibers  were  selected  for  use  in  this  study.  Photostats  were  made  of  these 
cross-sections,  which  were  later  analyzed  for  fineness  and  variability  as  well  as  for 
medullation.  Medullated  wool  fibers  are  very  clearly  discernible  in  photostat  cross- 
sections  at  500  diameters  because  the  center  of  the  fiber  or  medulla  is  white,  and 
the  cortex  of  the  wool  fiber  black.  In  the  microscopic  inspection  of  the  cross-sec- 
tions the  medulla  is  obviously  the  reverse  of  this,  or  black,  and  the  cortex  is  white. 

Basis  for  Method 

Tables  1,  2,  and  3  have  been  compiled  respectively  for  the  adjacent,  adjacent 
to  loose,  and  loose  degrees  of  "pack"  by  using  data  previously  presented  by  Hardy  and 
Wolf  (2)  .  They  reported  the  average  number  of  wool  fibers  in  cross-section  for  a 
given  mean  diameter  in  microns  for  a  125  sq.  cm.  area,  magnified  at  500  diameters  when 
any  one  of  the  previously  mentioned  degrees  of  "pack"  was  used.  By  knowing  the  aver- 
age number  of  fibers  in  a  125  sq.  cm.  area,  it  is  now  possible  to  express  degree  of 
medullation   in  percentage   by   counting   all    the   medullated    fibers   appearing  inside 
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of  the  aj.ed,  and  not  touching  the  area  boundaries.  To  this  number  v/ere  added  all 
alternate  medullated  fibers  that  were  in  contact  with  the  boundaries  of  the  area  and 
lying,  eithei.  vulside  or  inside  vf  the  area  seleoted.  The  total  number  of  medullated 
fibers  are  now  available  for  reference  to  the  tables.  As  an  example  in  table  1,  for 
adjacent  pack,  if  the  estimated  mean  fiber  diameter  is  22  microns,  which,  according 
tu  Hardy  and  Wolf  (2),  contains  an  average  jf  104  fibers  within  a  125  sq.  cm.  area, 
and  which  by  actual  count  shews  13  medullated  fibers,  then  the  percentage  of  medulla- 
tion  can  be  determined  by  dividing  the  n.uiiber  of  medullated  fibers  by  the  total  num- 
ber wi  libeTs  within  the  a^ea  and  multip.i.ying  by  100  which  is  in  this  case  12.5  per- 
cent medullation.  This  is  the  manner  in  which  tlie  tables  were  prepared  so  that  it  is 
p,..ssible  to  read  directly  the  percentage  for  different  numbers  of  medullated  fibers. 


Application  of  Method 

The  Gi oss-section  is  placed  in  the  micro-projector  and  a  representative  area 
projected  onto  a  receiving  sci-een  that  contains  a  125  sq.  cm.  rectangular  area.  In 
legular  routine  examination  of  the  cross-section,  mean  diameter  and  variability  are 
estimated  by  the  method  described  by  Pohle  (3)  .  Then  if  any  medullated  fibers  are 
present  they  ar^  counted  in  the  manner  already  described  and  the  type  of  "pack"  is 
estimated.  Percentage  of  medullation  is  arrived  at  by  referring  to  the  proper  table. 
Thus,  if  the  mean  diameter  is  22  microns  and  13  medullated  fibers  were  counted  and 
the  pack  was  estimated  as  adjacent,  refer  to  table  1,  on  the  line  for  22  microns  and 
the  column  for  13  medullated  fibers  which  gives  the  percentage  of  12.5  v/here  the  line 
and  column  intercept. 


Test  of  Method 

It  is  recognized  that  errors  in  the  peicentage  of  medullation  as  arrived  at  by 
the  proposed  method  might  occur  due  tu  failure  to  estimate  exactly  the  mean  diameter 
or  degree  of  "pack."  Also  it  is  probable  that  the  number  of  fibers  in  the  area  will 
vary  around  the  mean  which  is  used  in  each  given  case.  Therefore,  it  is  necessary 
to  determine  if  these  possibilities  actually  interfere  with  the  practical  accuracy  of 
the  proposed  method. 

A  study  was  made  to  test  the  accuracy  of  determining  the  percentage  of  medul- 
lation with  the  method  being  presented,  as  compared  with  the  calculated  percentage  of 
medullation  determined  by  making  actual  fiber  counts  from  the  photomicrographs  of  the 
241  cross-sections. 

By  comparing  the  percentage  of  medullation  arrived  at  by  use  of  the  tables  with 
the  calculated,  which  was  based  on  the  actual  count,  it  was  found  that  80.5  percent  of 
ine  estimates  were  with.ln  1  percent  of  the  calculated;  11.6  percent  were  within  2 
percent,  and  7.S  were  slightly  above  2  percent  of  the  calculated.  The  range  of  dif- 
ference between  the  percentage  for  the  p..opj3ed  method  and  calculated  appeared  to 
progress  as  the  wool  fibers  increased  in  diameter  and  the  medullated  fibers  in- 
eased  in  number.  The  mean  diameters  of  the  samples  studied  varied  from  18  to  35 
U;icrond;  the  number  of  medullated  fibers  in  each  sample  varied  from  1  to  52,  and  the 
percentage  medullation  from  0.6  to  91.0.     All  three  types  of  "pack"  were  involved. 
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The  relation  between  the  percentages  arrived  at  by  the  proposed  method  of  ex- 
pressing medullation  and  those  by  the  calculated  method  is  shown  by  a  correlation  co- 
efficient of  0.99,  which  indicates  the  consistency  of  agreement.  The  above  tests 
show  that  the  percentage  of  medullation  may  be  determined  by  the  proposed  method  with 
accuracy  adequate  for  the  application  of  this  method  to  sheep  breeding  programs. 

It  has  been  found  that  around  60  samples  of  wool  can  be  cross-sectioned  and 
appraised  for  fineness,  variability,  and  percentage  medullation  by  one  operator  in  a 
7-hour  day  when  this  method  is  used  in  conjunction  with  the  rapid  comparator  method, 
whereas  only  40  samples  can  be  analyzed  in  a  day  if  the  count  method  is  used. 

Summary 

1.  A  rapid  method  has  been  described  for  expressing  medullation  in  wool  samples 
in  percentage. 

2.  This  method  is  easily  used  with  the  rapid  comparator  method,  which  makes 
it  possible  to  determine  fineness,  variability,  and  medullation  at  the  same  operation, 

3.  This  method  has  been  shown  to  be  adequately  accurate  for  application  to 
problems   involving   the   study   of  medullation   in   fleeces   on   a   comparative  basis. 
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Reports  of  Salss  for  Fiscal  Year  1941 


Date         S_.  So  ITos^^     Description  Amount 
7-  3-40  2244A'"""          Sale  surplus  sheep  pelts                                     $  201.11 

9-11-40  2245A  Sale  267  hd.  vrether  Icmbs  1,553.37 
9-23-40  2246A              Sale  481  hd.  wethers,  raiii  &  ewe  lanfos,  &  rams  2,512,18 

9-25-40  2247A              Sale  203  hd.  v/othcr,  ewe  and  ram  lar.fos  1,106.92 

10-  5-40  2248A              Sale  surplus  v/ool  (payment  on  account)  10,000.00 

10-14-40  295U-2982A 

&  225CA         Sale  314  hd.  rair:S,  evrcs,  &  ram  &  ewe  lambs  5,c76.12 

10-16-40  2983A               Sale  169  hd.  ovres  899.65 

10-18-40  29S4A-29S5A    Sale  ram  and  i-am  lamb  53,00 

10-  22-40  2S86ii.              Sale  surplus  wool  (final  pa^/ment)  659.11 

11-  5-40  29S7A              Sale  ram^  50.00 
1-16-41  2988A              Grazing  fee  (leased  lands)  80.27 

1-  30-41  2  989A              Sale  wether  and  4  ev/es  for  slaughter  21.47 

2-  24-41  2990A-2991il    Sale  2  ewes  &  2  wether  lambs  for  slaughter,  & 

14  ewes  &  6  ewe  lambs  418^74 

3-  26-41  2992A-2993A    Sale  2  wether  lambs  for  slaughter,  &  surplus 

pelts  123,83 

5-  7-41  2994A              Sale  surplus  scoured  vrool  227.03 

5-  9-41  2995A-3000A, 

340Lil-3408A    Sale  99  orphan  lam.bs  24.60 

6-  19-41  3409A-3413A    Sale  22  orphan  lambs  5.59 

Total  cash  receipts  for  fiscal  year  $  24, 512 .79 


Summary : 

1123  head  of  rams,  owes,  vrethers,  and  wether,  ewe  and  ram  lam.bs 

sent  to  market                                                                                |  6,072.12 

314  head  of  rams,  evres,  and  ewe  &  ram  lambs  sold  at  annual  sale-  6,676,12 
23  head  of  rams,  ewes,  and  ewe  &  rcjn  lambs  sold  for  use  as  breed- 
ing stock   503.00 

11  head  of  TTothers,  e'v.'es  and  wether  Icunbs  sold  for  slaughter-  -  52,81 

121  orphan  lambs  sold   ___29^£ 

Total  receipts  from  sales  of  sheep  ----------             $  13,334.04 

"             "           "        "        "  woolen  grease                      -  -  10,659,11 

"             "           "        "        "  scoured  wool    227.03 

peits  -  --  --  --  --  --  -  6lc,6^i 

"             "           "     leading  of  land     _  ^0*27 

t?  24,612". 79 

Add_: 

Wool  from  yearling  Rambouillet  evres  shipped  to  Miles  City  3668  lbs, 

^    *    1,155,42 

Wool  transferred  to  Agricultural  iiarketing  Service  3150  lbs.  ©  3lij^   992,25 

T  $  26,760_i46^ 


Weather; 

^he  1S40  precipitatior  tctuled  15c 77  inches  as  compared  T'ith  the 
15  year  average  of  £:85  inches.     This  yi:is  the  heaviest  annual  precipita- 
tion since  1924  when  precipitation  totaled  16-53  inches-    Heavier  than 
normal  precipitation  dvring  the  firsx  four  nonths  accompanied  ty  hi^her 
than  average  moan  temperatures  started  the  spring  growth  of  grasses  and 
weeds  earlier  thcji  normal  so  that  it  was  possible  to  put  ewes  v.dth  lambs 
out  to  graze  April  20th  which  is  about  5  days  earlier  than  usual*  Range 
feed  was  abundant  and  quite  choice  during  the  first  part  of  1-b.y  but  due 
to  very  limited  precipitation  in  l!ay  began  to  get  too  tough  for  laiiibs  to 
do  well  by  the  latter  part  of  I^fciy, 

Normal  precipitation  in  June  softened  the  feed  enough  so  that  the 
lambs  did  fairly  Y/ell  until  feed  on  the  high  summer  range  v/as  ready.  The 
abundance  of  cured  feed  on  the  ground  increased  the  hazard  of  range  fires 
during  August  v;hon  precipitation  v/as  below  normal.    V^Thile  an  abundance  of 
rain  in  September  caused  a  reduction  in  the  nutritive  vo.lue  of  the  cured 
grasses  it  also  wns  responsible  for  considerable  new  groid:h  so  that  the 
sheep  did  exceptionally  well  on  fall  range  until  hard  frosts  about  the 
first  part  of  December. 

Mean  temperatures  for  1940  to  re  higher  for  each  month  excepting 
November  than  for  the  15  year  average. 

The  following  is  a  tabulation  of  precipitation  and  mean  temperature 
for  the  year  1940: 


Precipitation  Mean  temperature 


Month 

1940 

15  year  average 

1940 

15  ye  or  averaj<^e 

January 

0.99 

0.73 

20.30 

17.81 

February 

1.47 

0.65 

24,80 

23.06 

March 

1.53 

0.57 

33.00 

30.46 

April 

1.46 

0.77 

43.20 

42.43 

ivixy 

0.30 

1.00 

55.56 

53.39 

June 

1.21 

1.14 

64.40 

60.77 

July 

1.01 

0.76 

70.20 

69.45 

Augus  t 

0.77 

0.91 

70.40 

66.82 

September 

3.91 

0.61 

57.27 

54.85 

October 

1.31 

1.05 

47.56 

45.23 

Novembe  r 

0.91 

0.63 

27.23 

30.90 

December 

1.10 

0*83 

25.19 

21.46 

Total 

15.77 

9.85      Average  44.93 

43.10 

/ 


-I? 


Sheep  Inventory,  Jiine  5,  1941 


lfc.ture 

Yearling 

liature 

Ycarlin.'? 

Breed 

ewes 

eviTcs 

Total^ 

^rams^ 

rams 

Tota_ 

Colvonbias  &  po- 

tential Co- 

limibias 

485 

159 

644 

23 

44 

67 

Corricdales 

175 

78 

253 

15 

14 

29 

Tar ghees 

182 

86 

268 

15 

30 

45 

Rambouillcts : 

R  series 

154 

154 

30 

30 

WJ  " 

99 

72 

171 

34 

37 

71 

W  " 

583 

176 

559 

96 

63 

159 

Rcmib  " 

76 

7S 

Rb 

445 

446 

S  " 

489 

8 

497 

5 

5 

Purchased 

15 

15 

B  Corricdales 

26 

26 

u.  s. 

23 

9 

32 

Wethers 

Shipped  to  Mile 

s^City  March  12^: 

Rambouillcts : 

W  series 

58 

58 

m  " 

5 

5 

s  " 

286 

286 

Total 

2537 

937 

3474 

233 

188 

425 

Wot hers 


10 


10 


Total  ewes  on  hand  one  year  or  over  3474 
tf                It      tf      1,        „      „  „ 

"  wethers  "      "      "        "      "      "  10 

"      lambs  "      "     (1941  loiiib  crop)  255£ 

Grand  total  -  6265 


Fleece  Woi?-hts  1941 


R  T*'  O  O  O 

Xkj  dL  X  XJLir, 

XLiWe  3  i 

1^     v»  ^''■1 1  n  fi  n  1 

1  n  77 

1  0  73 

O  luIlLu  ±3. 

1 1  7n 

X  i>  »  w  o 

10.66 

10.81 

Rambouillet 

10.60 

10,76 

JAU.1T15  I 

X  O  •  W  V 

V  U  X  Uii.lU  J-O. 

17  fiQ 

Ta'rp''heG 

18.38 

13.97 

RcLmbouillct 

15.48 

14.78 

General  average: 

1940 

1941 

Ma  til  re  evTG  s 

io782 

loTso 

Yearling  owes 

11.16 

11.05 

Mature  rams 

16,73 

13,08 

Yearling  ranis 

13.17 

14.80 

The  fleeces  in  1941  appeared  in  general  cleaner  than  in  1940  which 
may  bo  duo  to  the  heavier  precipitation  and  consequently  loss  dust  in 
1941  than  in  1940. 


Body  Weights  of  Eh; 

res  1939-1940 

Maturc 

ewe  s 

Yoarlin£^  c 

3WC  S 

'"^Aftcr 

"At"*""""' 

After 

'""At 

Brecd^ 

shearing 

cullinp; 

shearing 

culling 

Columbia 

"  13'5 

145""' 

Toe 

"  1 2T  " 

Corricdale 

114 

126 

83 

100 

Tar ghee 

118 

128 

95 

110 

Rambouillet: 

Series  "R" 

121 

131 

103 

116 

81 

95 

107 

120 

84 

100 

"  "Ramb" 

127 

134 

tt  ttj^gtt 

124 

128 

Ewe  Losses  by  Periods 

(Dead  and  Missing) 

Percent  Llaturc  Ewes 

Breeding  to 

lambing 

"0,7 

Lambing  to 

shearing 

3.2 

Shearing  to  breeding  2,8 
Total  "6,7 


Publications 

1,  The  following  papers  havo  been  published  since  the  beginning 
of  the  Wostorn  Shoep  Breeding  Laboratory; 

"Measurement  of  reproductive  capacity  as  an  aid  in  so  lection  of  rams 
of  high  fertility  (A  preliminary  report)"  by  C.  E,  Terrill,  Proceedings 
of  the  American  Society  of  Animal  Production,  1937 # 

"Another  experiment  on  long  range  paternity  in  sheep"  by  C,  E,  Terr- 
ill  and  E.  M.  Gildow,  Journal  of  Heredity,  Vol,  XXIX,  No.  2,  Feb.  1938. 

"Reproductive  capacity  of  Ptambouillet  ram  lambs  as  indicated  by 
semen  tests",  by  C.  E,  Tcrrill,  Proceedings  of  the  American  Society  of 
Animal  Production,  1938# 

"Selection  of  range  Rambouillct  ewes",  by  C.  E.  Terrill,  Proceed- 
ings of  the  American  Society  of  ilnimal  Production,  1939. 

"Reproduction  in  range  sheep",  by  C.  E.  Terrill  and  John  A.  Stoehr, 
Proceedings  of  the  American  Society  of  Animal  Production,  1939. 

"Genetics  and  range  sheep  improvement",  by  Julius  E,  Nordby,  Scien- 
tific Monthly,  October,  1940,  Vol  LI,  pages  310-320. 

"The  application  of  a  rapid  comparator  method  for  determining  fine- 
ness and  variability  in  vjool",  by  Elroy  M.  Pohle,  Proceedings  of  the  Ameri- 
can Society  of  Animal  Production,  1940. 

"Comparison  of  ram  semon  collection  obtained  by  three  different 
methods  for  artificial  insemination",  by  Clair  E,  Terrill,  Proceedings  of 
the  ilmerican  Society  of  Animal  Production,  1940.. 

"Sheep  improvement  for  range  production".,  by  Julius  E,  Nordby,  Idaho 
Forester,  Vol.  XXIII,  1941. 

2,  The  follov/ing  papers  have  been  multigraphod  since  the  beginning 
of  the  ViTestorn  Sheep  Breeding  Laboratory: 


"Tho  Wostcm  Sheep  Breeding  Laboratory  and        S,  Sheep  Expcrincnt 
Station",,  by  Julius  E.  Nordby,  published  in  Extension  ^Vniinal  Eusb::-ndran, 
Septorp.be  r,  1940. 

"A  rapid  method  for  expressing  nodull?.tion  in  wool",  by  Eire:/  M, 
Pohle,  J'jjiimal  Husbandry  Division  No.  41,  May  1941, 

"The  Targhco  breed  of  sheep  and  its  place  in  rar^ge  sheep  production 
by  Julius  E,  Nordby,  Aninal  Husbandry  Division  (in  process  of  nultigraph- 
ing). 

"The  Columbia  breed  of  sheep  and  its  place  in  range  sheep  produc- 
tion", by  Julius  E,  Hordby,  iVninal  Husbandry'-  Division  (in  process  of  rnul- 
tigraphing). 

3.     The  following  papers  to  T/hich  contributions  vrere  nadc  from 
this  Laboratory;"  hax^e  been  published  since  the  beginning  of  the  Western 
Sheep  Breeding  Laboratory: 

"G-rov/th  in  Corriedale  and  Rambouillct  sheep  undor  ran^c  conditions" 
by  Ralph  W,  Pliillips,  John  A.  Stcchr,  and  G.  W.  Brier,  Proceedings  of  the 
American  Society  of  Animal  Production,  1940. 

"Artificial  insemination  cf  ewes  with  transported  semen",  by  E,  M» 
Gildow,  and  C,  E,  Terrill,  Journal  cf  iimerican  Veterinary  Medical  dissoci- 
ation. Volume  XCIII,  N.  S.  46,  No.  3,  September  1938,  pp.157-159. 

"A  summary  cf  three  years*  -.vork  in  the  transportation  of  ran  semen 
for  artificial  insemination",  by  Ralph  W.  Phillips,  R.  G.  Schott,  E.  ¥» 
Gildovr  and  C,  E.  Terrill,  to  be  published  in  the  Proceedings  of  the  Seccn 
national  Meeting  of  Veterinary  Surgeons  of  Italy,  1940.. 

"Artificial  insem.ination  of  cvrcs",  by  C,  E,  Terrill  and  E.  M,  Gil- 
dovr, National  Wool  Grower,  Volume  27,  No.  2,  December,  1957, 


s  . 
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4.    The  following  papers  have  been  published  from  data  or  by  use 
of  materials  collected  at  the  Western  Sheep  Breeding  Laboratory  and  U. 
S,  Sheep  Experiment  Station; 

"Some  factors  affecting  the  progeny  testing  of  rams",  by  Ralph  W. 
Phillips,  R.  G.  Schott,  V.  Lambert  and  G.  ¥/,  Brier,  U.  S.  D.  A.  Cir- 
cular No.  580,  October,  1940. 

"a  preliraina.ry  study  of  the  relation  between  the  fleece  character- 
istics of  weanling  and  yearling  range  sheep",  by  W,  V.  Lambert,  J.  I.  Kar 
dy  and  R,  G.  Schott,  Proceedings  of  the  American  Society  of  Animal  Produc 
tion,  1938. 

"Comparison  of  the  accuracy  of  two  methods  of  estimating  fineness 
of  wool  fibers,  by  Ralph  W,  Phillips,  R.  G,  Schott,  J.  I.  Hardy  and  H.  W. 
Wolf,  Journal  of  Agricultural  Research,  Vol,  60,  No.  5,  March  1,  1940, 
pages  343-350. 

From  Lava  Rock  to  a  Garden  in  Throe  Years 


Meetings  Attended  from  July  1,  1940  to  June  50,  1941 

by  Menbors  of  the  Staff 


Thirty-tiiird  annual  meeting  of  the  ^erican  Society  of  i"»nii!ial  Pro- 
duction, NovGLibcr  2  9  tc  Bcccr-ibei'  1,  1940,  Chicago,  Illinois  and  Interna- 
tional Livestock  Exposition  ytctq  attended  by: 
Jul.ius  E,  Ncrdby 

Clair  E.  Torrill,  vrhc  dolivcrod  a  paper  entitled  "Compari- 
son of  ram  semen  collection  obtained  by  three  different 
methods  for  artificial  insemination", 

Elroy  M,  Pohle  reported  on  "The  applioatior  of  a  rapid  com- 
parator uBthod  for  determining  fineness  and  variability 
in  wool" • 

Western  sectional  nesting  of  the  i\merioan  Society  of  /mimal  Produc- 
tion, Juno  14-15,  1941,  Logan,  Utah: 

Clair  E,  Terrill  reported  on  "Face  covering  in  range  sheep" 
which  paper  is  in  process  of  mult i graphing. 

Elroy  M,  Pohle  presented  a  paper  on  "A  rapid  m.ethod  of-  ex- 
pressing pcrcenta.^o  of  nedullation  in  wool" .     This  paper 
is  now  nultigraphed  as  A.K.D.  No,  41,  Liay  1941, 

The  National  Ran  Sale,  Salt  Lake  ^Ity,  Utah,  vras  attended  by  Mr, 

Nordby. 

Travel  and  Visits  to  Agricultural  Experiment  Stations, 
Vloolen  Mills  and  Wool  Scouring  Plants 

Elroy  M,  Pohle  visited  the  follov/ing:    Federal  Prison  Industries 
wool  scouring  and  manufacturing  plant  at  El  Reno,  Oklahoma,  Y/here  cooper- 
ative manufacturing  tests  on  Dubois  wools  are  being  conducted.     Texas  A, 
and  M,  Collcg:e  including  their  new  wool  scouring  plant  and  t:oo1  laboratory 
at  College  Station,  Sonera  Range  Experiment  Station  at  Sonora  and  various 
wool  warehouses  enroute.     The  Scuth^reGtern  Sheep  Breeding  Laboratory,  Fort 
Wingate,  New  Mexico;  the  Wyoming  Experiment  Station  vraol  laboratory  and 
experiment  station,  and  newly  constructed  v;ool  laboratory  at  Logan,  Utah. 

In  December  he  visited  the  Bureau  of  Animal  Industry  wool  scouring 
and  animal  fiber  technolog;^  laboratories,  Beltsville,  ^Id,;  the  Agricul- 


tural  Marketing  Service  wool  scouring  laboratories,  Washington,  D.  C,  in 
the  interest  of  cooperative  wmol  scouring  mth  wools  from  this  Station; 
laboratories  of  the  cotton  section  of  the  U,  S.  Department  of  Agriculture 
relative  to  grades  and  new  length  testing  apparatus,  and  testing  labora- 
tories of  the  Bureau  of  Home  Economics,  Washington,  D.  C.    The  Forstmann 
Woolen  Co.,  Passaic,  II.  J,,  for  consultation  on  problems  with  Cr.  Werner 
von  Bergen,  Director,  Research  and  control  laboratories,  and  the  Botany 
Worsted  Mill  Laboratories,  Passaic,  N,  J,,  were  also  visited. 

Clair  E.  Terr ill  visited  the  H,  C.  Gardiner  Montana  sheep  ranch 
at  Anaconda,  in  the  interest  of  a  cooperative  breeding  undertaking  and 
also  the  Ernest  Wliite  Columbia  sheep  were  inspected  by  him  at  Kalispell, 
Montana. 

He  visited  research  workers  and  laboratories  at  the  following 
experiment  stations  on  his  sutmner  vacation:    Minnesota,  Wisconsin,  New 
York,  Beltsville,  Md,,  and  iimes,  Iowa. 

Mr,  Nordby  gave  talks  at  the  annual  meeting  of  the  Idaho  ViTool  Grov;-- 
ers,  Pocatello,  Idaho  and  the  Western  Montana  ^■''"'ool  Growers,  Poulson,  Wion" 
tana,  and  was  in  at^tendance  at  the  National  Wool  Growers  ^'mnual  Meeting 
held  at  Spokane,  Washington. 

Agricultural  experiment  stations  visited  during  the  fiscal  year 
ending  Juno  30,  1941,  were  Oregon,  Washington,  Idaho,  Utah,  Montana,  Illi- 
nois and  Iowa.     The  experim.ent  stations  of  Arizona,  Not/  Mexico,  Colorado 
and  Wyoming  wore  visited  early  in  the  calendar  year  1940.    Visits  have 
also  been  made  to  numerous  flocks  and  to  woolen  mills  durin,'^  the  year. 


\ 


